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Executive Summary 
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U. S .  Department of Energy (DOE) Order 5400.1, General Environmental Protection Program 
and DOE Order 23 1.1, Contractor Requirements Document, Environment Safety and Health 
Reporting require that "...all DOE facilities that conduct significant environmental protection 
programs shall prepare an Annual Site Environmental Report (SER)." The purpose of this report 
" ... is to present summary environmental data so as to characterize site environmental 
management performance, confirm compliance with environmental standards and requirements, 
and highlight significant programs and efforts." 

This SER presents an update of environmental activities conducted during calendar year 1999 at 
the Monticello Mill Tailings Site (MMTS) in Monticello, Utah. With the exception of 
environmental1 monitoring activities (air, surface water, groundwater monitoring, etc.) that may 
occur on private property, this SER addresses primarily activities performed by the DOE on 
DOE owned and administered properties in Monticello, Utah. DOE remedial actions conducted 
on privately owned properties are outside the scope of this document. MACTEC-ERS L.L.C., 
the technical assistance and remediation contractor for the DOE-Grand Junction Ofice (GJO), 
prepared this report in accordance with the substantive requirements of DOE Order 5400.1, 
General Environmental Protection Program and DOE Order 23 1.1, Contractor Requirements 
Document, Environment Scrfety and Health Reporting. 

Many of the environmentall activities conducted at the MMTS during 1999 were associated with 
the continued excavation and placement of radioactive uranium and vanadium mill tailings into 
the repository, operation of the wastewater treatment plant (WWTP), closure of the repository, 
and monitoring of environmental media. 

Noteworthy events and accomplishments during 1999 include: the completion of excavating all 
contaminated materials from the millsite; the installation of the final cover on the repository and1 
final closure of the disposal cell; the initiation of the process to transfer ownership of the former 
millsite property to the City of Monticello; the removal and decommissioning of various support 
facilities that were no llonger needed (Le., the WWTP, the Interim Waste Management Area 
[IWMA], and various access control structures and facilities); construction of the Permeable 
Reactive Treatment (PeRT) wall downgradient of the millsite; construction of the Temporary 
Storage Facility (TSF) for the temporary storage of mixed and hazardous wastes; completion of 
the archaeological inspections required during remediation of the millsite; the approval of four 
supplemental standards applications to leave residual contaminated1 materials in place; and the 
continued monitoring of environmental media. 

The repository is located 1 mile south of the Monticelllo millsite and contains tailings and other 
byproduct materials as well as hazardous substances and wastes from the remediation of 
contaminated properties. Construction of the repository and installation of the liner system was 
completed in November 1996. Placement of mill tailings into the repository began in June of 
1997. During calendar year 1999, approximately 1.2 million cubic yards of mill tailings and 
related materials were placed into the repository. The repository was officially closed on 
October 6, 1999. At the time of closure, the volume of tailings placed into the Monticello 
disposal site totaled approximately 2,545,000 cubic yards (3,666,000 dry tons), and1 the total 
activity of the tailings was calculated to be 2,780 curies of radon-226. 
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The WWTP was designed to treat contaminated surface runoff from the millsite and groundwater 
encountered during the excavation of contaminated materials. The WW"P continued operation 
until May 1999 when it was shut down because it was no longer needed. During 1999, routine 
sampling and analysis of the effluent water demonstrated that all Utah Pollutant Discharge 
Elimination System (UPDES) discharge requirements were achieved. Influent water also was 
sampled and analyzed routinely to ensure that correct operating parameters were selected. The 
WW" was decommissioned because of the diminishing quantity of water requiring treatment. 
Environmental Protection Agency (EPA) and Utah Department of Environmental Quality 
(UDEQ) approved of discharging surface runoff and groundwater directly to Montezuma Creek 
fiom areas in which all contamination had been removed. As millsite areas were verified clean, 
silt fences were constructed in accordance with construction specifications and water was 
allowed to sheet flow to Montezuma Creek. After decommissioning of the WWTP, water from 
contaminated millsite areas was directed to the East Pond. For the remainder of 1999, East Pond 
water was either pumped to Pond 4 for evaporation, or used for dust control in contaminated 
areas of the millsite or repository. The WWTP, includitng the temporary building surrounding it, 
was removed from the site by the end of May 1999. Removal of contaminated material from 
Pond 3 (the influent water holding pond) was completed in July 1999. All contaminated 
materials were placed into the repository. 

Radiological and nonradiological environmental monitoring programs at the MMTS included 
monitoring of atmospheric radon, particukate matter, direct gamma radiation, surface water, and 
groundwater. Atmospheric radon concentrations measured during 1999 exceeded the EPA 
standard at two locations on DOE property, but were below the standard at all off-site locations. 
Maximum airborne concentrations of radium-226, thorium-230, total uranium, and particulate 
matter less than or equal to 10 micrometers in diameter (PMlo) measured in samples from all 
locations were below EPA standards and the regulatory limits specified by DOE Order 5400.5, 
Radiation Protection of the Public and the Environment. Off-site dose modeling for the MMTS 
was conducted to determine compliance with the DOEEPA standard of 100 millirems per year 
(rnredyr) above background. The dose, calculated by summing the radon, air particulate, and 
direct gamma source terms, was below the DOEEPA standard. 

Surface water sampling results indicated that water quality in Montezuma Creek continued to 
improve in 1999. There were no State of Utah standards exceeded in samples collected from 
Montezuma Creek on the millsite. Downstream of the millsite, the gross alpha and TDS 
standards were exceeded at all Montezuma Creek locations. Continuing improvement of water 
quality in Montezuma Creek is attributed to remedial activities at the millsite and downstream 
dong Montezuma Creek. 

There were no Federal or State of Utah ground water standards exceeded in samples collected 
from upgradient wells or permanent wells on the millsite. Samples collected from temporary 
wells on the millsite exceeded the standards for molybdenum, selenium, and uranium. 
Downgradient of the millsite, standards for molybdenu'm, net alpha, nitrate as N, pH, selenium, 
radium-226 + radium-228, and uranium-234 + uranium-23 8 were exceeded in samples from one 
or more alluvial wells. With the exception of well 95-06, results of samples collected from 
downgradient BUKO Canyon wells were below applicable standards. The Federal standard for 
uranium-234 + uranium-238 was exceeded in samples collected from well 95-06, which is 
consistent with historical results. 
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A permeable reactive treatment (PeRT) wall was installed during 1999 east of the millsite as a 
potential treatment technology for contaminated alluvial1 ground water. A network of 
approximately 50 wells were installed at the PeRT wall. Monitoring was conducted in 
September, October, and November of 1999 to assess the performance of the PeRT wall as a 
treatment technology. Initial results indicate the PeRT wall is effectively treating the 
contaminated ground1 water. 

During 1999, in keeping with the intent of applicable DOE orders and all applicable or relevant 
and appropriate Federal and State environmental rules and regulations, DOE continued to 
monitor various environmental media and to work towards completion of the various 
environmental restoration programs at the MMTS. Monitoring of environmental media will1 
continue in an on-going effort to document and analyze the impacts that environmental 
restoration activities have on environmental resources, and to determine compliance of site 
activities and processes with environmental regulations. 
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The MMTS, located in San Juan County, Utah, comprises several tracts of land, including the 
Monticello millsite, the former Bureau of Land Management (BLM) compound, the South Site, 
and 29 peripheral properties surrounding the millsite. The DOE owns the former three tracts and 
several of the peripheral properties. Other entities or individuals own the remaining peripheral 
properties. 

Remediation of the MMTS has been divided into three operable units (OUs) (Figure 1). OU I 
consists of the excavation of mill tailings and other hazardous substances from the millsite and 
their containment in the permanent repository (located on the South Site). OU 11 consists of lthe 
remediation of radioactively contaminated soils, by-product materials, and hazardous substances 
from private and DOE-owned properties peripheral to the millsite. Remedial action for OU III 
addresses contaminated groundwater and surface water on and downgradient of the millsite and 
contaminated soil and sediment deposited downstream of the millsite. Specific site features 
discussed in this SER (e.g. the former millsite, repository, WWTP, Ponds 3 and 4, etc.) are 
depicted in Figure 2. 

Consistent with its commitment to lpublic involvement, the DOE maintained an active presence 
in the community during the remediation of the millsite. The DOE established a Site Specific 
Advisory Board (SSAB), an independent forum designed to facilitate direct contact among the 
public and State and Federal agencies and to develop and communicate citizen 
recommendations. A toll-free hot-line (1 -800-269-7 149, news releases, advertisements, and 
updated fact sheets were other means used by DOE to keep the public informed as to the 
progress of the project and to provide an opportunity for public comment and input. With the 
conclusion of remedial activities associated with the M S ,  the SSAF3 was disbanded1 on 
October 20, 1999; however, local residents may still contact DOE via the toll-free phone number 
or by contacting the DOE Site Engineer at the Monticello Area Office (1-435-587-4049). 

This annual SER presents an information update for environmental activities conducted at the 
MMTS during calendar year 1999. Significant milestones attained in 1999 are also summarized. 
Environmental monitoring data for calendar year 1999 are presented in the appendix. 

I 
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2.0 Compliance Summary 

I Milestone 

OU I - Millsite Restoration - Submit Pre-Final 

2.1 Compliance Status 

I 
Completion Date 

November 30, 1999’ (June 13, 2000) 1 
~ 

The compliance status for the major environmental statutes and Executive Orders applicable to 
the MMTS is discussed in this section. 

Design to E P M t a h  (Primary Document) 
OU I1 - Complete Remedial Action (including 
restoration) for Montezuma Creek Properties 
OU iII - Submit Supplemental Standards 

2.1.1 Comprehensive Environmental Response, Compensation, and1 Liability Act 
(CERCLA) 

I 
September 30, $999 I I 

October 8, 1999 I I 

I 

Pursuant to Section 120 of CERCLA, a Federal Facility Agreement (FFA) among the DOE, 
EPA, and the State of Utah became effective December 1988. The FFA establishes performance 
measures for completing response actions at the MMTS. These performance measures, or 
milestones, are enforceable by the FFA. The Monticello Site Management Plan (DOE 1999a) 
establishes the overall plan, timetables, deadlines, and schedules for the performance and 
documentation of discrete tasks and response actions at the MMTS. Table 1 summarizes the 
1999 M M T S  enforceable milestones. During 1999, DOE met all enforceable milestones. DOE 
activities conducted at the MMTS in 1999 were compliant with all applicable CERCLA 
regulations and requirements. 

Applications I 

OU III - Surface Water / Groundwater RDRA 
IRq Draft-Final RD/RA Work Plan 

Table I .  Compliance with CERCLA Enforceable Milestones for I999 

I 
March 15, 1999 I 

The DOE is remediating the W S  under a 1990 Record of Decision (ROD) in accordance with 
CERCLA. The ROD establishes that once removal of contaminated material is complete, DOE 
shall be responsible for the revegetation of the millsite. Starting in 1995, the DOE was actively 
involved with the Monticello S S A B  in discussions regarding the transfer of the millsite property 
to the City of Monticello. In October 1999, a cooperative agreement between the City of 
Monticello and the DOE was signed in which the DOE agrees to compensate the City for 
restoration of the millsite in-lieu of preparing a design for and performing the millsite 
restoration, subject to certain requirements mandated by the EPA and UDEQ. 

Remediation at the site has been divided into three phases identified as OU I, Oui II, and OU 111. 
OU’s I and I1 involved removing surface soil contamination from the Monticello Millsite and 
Peripheral1 Properties, respectively. OU Ill addresses ground water and surface water 
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contaminated by tailings at the site. Some of the properties proposed’ for transfer to the City of 
Monticello are underlain by contaminated ground water. 

During 1999, the DOE completed surface soil remediation at the Monticello Millsite (OU I) and 
Peripheral Properties (OU 1I) as required by lthe MMTS ROD. A final remedy has not been 
selected for OU III; however, an interim remedial1 action is being conducted. Although surface 
soil contamination has been removed under OU I and OU 11, verification data has not been 
provided to EPA and UDEQ and the site has not been restored to approximate pre-mill 
conditions as required by the ROD. Therefore, the selected response action has not been 
completed for either OU I or OU 11. None of the MMTG OU’s have been deleted from the 
National Priority List. 

The DOE has been working with the City of Monticello to transfer the Monticello Millsite and 
several adjacent peripheral properties to the City for beneficial public use. These lands are 
located immediately south of the city limits. CERCLA Section 120(h)(3)(c)(i)-(iv) allows 
transfer of federal property to an entity other than another federal agency prior to completion of 
the selected response action on the property. The EPA has developed guidance entitled, “EPA 
Guidance on the Tran.$er of Federal Property by Deed Before All Necessary Remedial Action 
Has Been Taken Pursuant to CERCLA Section 120(?$(3)” that assists EPA in determining if a 
site is suitable for early transfer. Early transfer means transferring ownership of the property 
prior to completing the selected response action. 

The above referenced guidance requires that a Covenant Deferral Request be submitted to the 
EPA and UDEQ, and1 that the EPA and UDEQ concur with the finding that the property is 
suitable for early transfer. During 1999, the DOE worked closely with the EPA and UDEQ 
preparing this request. The request was submitted to the EPA and UDEQ in February 2000. 

2.1.2 Superfund Amendments and Reauthorization Act, Title IPI (SARA Title m) 

The Emergency Planning and Notification Requirements (Section 30 1-303) of the Emergency 
Planning and Community Right-to-Know Act (EPCRA) (also known as SARA Title 111) require 
the owner or operator of a facility to notify the State Emergency Response Commission (SERC) 
within 60 days if extremely hazardous substances (identified as 40 U.S. Code of Federal 
Redations - [CFR] 355.20) are present at the facility in amounts that exceed regulatory 
thresholds. A review of the chemicals and quantities stored and used at the MMTS, showed that 
an extremely hazardous substance (sulfiric acid) was stored in an amount that exceeded its 
regulatory threshold; therefore, the MMTS was subject to EPCRA emergency notification 
requirements during 1997. A notification letter was drafted and submitted to the SERC, the 
Local Emergency Planning Committee (LEPC), and the local fire department on June 20, 1997. 
No krther notification was required during reporting year 1999. 

An inventory of hazardous chemicals and extremely hazardous substances stored at the MMTS 
was maintained and updated monthly during calendar year 1999. Four chemicals (#2 diesel hell, 
sulfuric acid, barium chloride, and iron powder) exceeded1 the regulatory threshold established at 
40 CFR 370.20(b)(2) and became subject to Tier Two reporting requirements under Sections 3 1 1 
and 3 12 of EPCRA. A Utah Tier Two - Emergency and Hazardous Chemical Inventory Report 
was prepared for the chemicals which exceeded their regulatory/reporting thresholds for calendar 
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year 1999 at the MMTS. It was submitted to the SERC, the LEPC, and the local fire department 
on January 27, 2000. 

The status of additional SARA Title Ill requirements include: 

Sections 301-303 : Emergency Planning Notification - Required. Notification letter sent to 
SERC, LEPC, and local fire department on June 20, 1997. Additional notifications not 
required during 1999. 

Section 304: Emergency Notification - Not required during 1999. 

e Sections 3 1 1-3 12: Material1 Safety Data SheetsKhemical Inventory - Required. A Utah Tier 
Two - Emergency and Hazardous Chemical Inventory Report for reporting year 1999 was 
sent to the SERC, LEPC, and local fire department on January 27,2000. 

e Section 3 13 : Toxic Chemical Release Inventory Reporting - Not required during 1999. 

2.1.3 Resource Conservation and Recovery Act (RCIQA) 

The Utah Hazardous Waste Management Rules (U.A.C. 1996) are considered applicable 
requirements when hazardous waste must be managed as part of the remedial action activities. 
To address the State and Federal requirements under RCRA, DOE prepared the Special Waste 
Management Plan for the Monticello Mill Tailings Site and Vicinity Properties (SWMP) @OE 
1997a). This document, which has been reviewed by the EPA and UDEQ, presents the DOES 
approach for the management of wastes contaminated with hazardous substances other than 
uranium mill tailings encountered during remediation of the MMTS. 

Materials that require special management according to the SWMP may be placed into storage at 
the IWMA (Figure 2), located on a secured area of the millsite or hauled directly to the 
repository. The Interim Waste Management Area Operating Plan and Procedures which is 
attached to the SWMP, describes the management of the IWMA in detail and provides 
documentation of compliance with substantive R C U  storage requirements. It also contains the 
closure plan for the facility. 

IWMA closure activities identified in SWMP were initiated on November 8, 1998. Due to the 
need to construct a WWTP brine storage pond at the IWMA location, a request was made to the 
UDEQ and EPA Region Vm to modi@ the sequence of closure activities identified in the 
closure plan. UDEQ and EPA Region VIII approved the request. In January 1999, the 
Certzjication of Closure of the Monticello Project Interim Waste Management Area describing 
the modified closure activities was submitted to UDEQ and EPA Region VIII. The modified 
closure activities required sampling for metals and1 radioactivity after removal of the brine pond 
Sampling was conducted in 1999; analytical results verified that soill beneath the former IWMA 
is not contaminated. 

Hazardous waste was not generated, stored, disposed, or shipped from the Monticello millsite or 
repository in 1999. With the completion of remedial activities at Monticello, fbture generation 
of hazardous waste is not expected. 
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2.1.4 National Environmental Policy Act (NEPA) 

As described in Section 2.1.1, DOE intends to transfer the Monticello Millsite and certain 
lperipheral properties to the City of Monticello for public use. In compliance with federal 
property acquisition regulations, the property must first be transferred to the National Parks 
Service who may then transfer the property to the City of Monticello through the Federal 
Land-to-Parks Program. During 1999, an Environmental Checklist (ECL) was prepared for the 
pending transfer of DOE property to the National Parks Service. The ECL met the criteria for a 
categorical exclusion. The National Parks Service is responsible for preparing NEPA 
documentation for the transfer of the property to the City of Monticello. 

2.1.5 Uranium Mill Tailings Radiation Control Act 

Under certain conditions identified at 40 CFR 192, supplemental standards may be applied Ithat 
will allow contaminated soil to be left in place. In 1999, DOE requested the EPA to allow 
application of supplemental standards for certain properties at Monticello. These properties and 
the institutional controls that will be implemented to provide protection of human health and the 
environment are described in the following documents: 

Q M P  Application for Supplemental Stanhrh-City of Monticello Streets and Utilities, May 
1999 

0 M P  Application for Supplemental Stan&r&-Highways I91 and 666 Rights-of- Ww, 
August 1999 

w Application for Supplemental Stanhral-PiniodJuniper Properties, May 1 999 
Q M T S  Operable Unit II Application for Supplemental Standurh for Upper, Middle, and 

Lower Montezuma Creek-DOE ID Nos. MP-OO95I-lZ. MP-OO99O-CS, MP-01084-1.2, MG- 
01026-1.2, MG-OI 02 7 - E ,  MG-OI 029-E, MG-01030-1.2, and MG-OI 033-1.2, October 1999 

The EPA approved all four applications for supplemental standards. Contamination will remain 
in place at the properties described in the documents listed above. 

2.1.6 Clean Air AdNational Emission Standards for Hazardous Air Pollutants 

No changes in the compliance status for these statutes have occurred since preparation of the 
1998 SER. 

2.1.7 Clean Water ActlNational Pollutant Discharge Elimination System 

In 1993, DOE submitted a UPDES permit application to the UDEQ, Division of Water Quality, 
for installation of the WWTP. The WWTP was installed in 1995 east of the millsite (Figure 2). 
The treatment plant treated contaminated water in Retention Pond 3 to reduce radionuclides, 
heavy metals, and suspended solids prior to discharge into Montezuma Creek. Specific effluent 
llimitations fiom the discharge water were proposed by the State of Utah in 1993 and clarified in 
February 1994. 

On July 17, 1998, UDEQ revised the effluent limitations for the MMTS WWTP based on 
maximum discharge rates to Montezuma Creek of 150 and 100 gallons per minute. A wasteload 
analysis for a minimum stream flow of 0.5 cubic feet per second (cfs) was used for calculating 
water quality limits. UDEQ stated that if the stream flow is less than 0.5 cfs, the effluent flow or 
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effluent concentration limitations should be proportionally decreased, but in no case should in- 
stream standards be exceeded. The DOE has chosen to meet the in-stream standards rather than 
the proportional effluent flow ratedconcentration limitations when the stream flow in 
Montezuma Creek is less than 0.5 cfs. Compliance with the revised effluent limitations for the 
WWTP were documented by conducting bi-monthly analysis of the effluent and reporting the 
individual sample results and monthly averages to UDEQ and EPA. The reports were forwarded 
to UDEQ and EPA during each month of ,preparation. None of the WWTP effluent criteria were 
exceeded during 1999. 

Durisng 1999, remediation progressed from the west to the east side of the millsite. After 
reviewing analytical data fiom sediment ponds located on the north and south sides of 
Montezuma Creek, permission was granted by the EPA and UDEQ to discharge water directly to 
the creek fiom verified clean areas providing sediment controls were in place. Silt fencing was 
installed in accordance with the existiag storm water pollution prevention plan and water was 
discharged to Montezuma Creek. 

As a result of remediation progress, the WWTP collected surface and runoff water from a 
diminishing area of land. Because of the decreased demand for water treatment, the continued 
need for dust suppression water, and planned remediation of the WWTP location, operation of 
the WWTP ceased1 on May 12, 1999. The plant and1 associated structures were dismantledl and 
moved offsite by May 27, 1999. 

Surface and ground water from contaminated areas continuedl to be impounded and used for dust 
control in contaminated areas or transferred to Pond 4 for kture dust control use or evaporation. 
No water was discharged to Montezuma Creek in 1999 from contamiaated areas of the millsite. 

Water impounded in the East Pond, a temporary pond created upon remediation of the East Pile, 
did not meet Utah State Water Quality Standards for gross alpha activity. Although the gross 
alpha activity level1 decreased, water from the East Pond continued to exceed the state water 
quality standard upon verification that agreed upon surface remediation standards were achieved. 
Therefore, water from the East Pond was not discharged to Montezuma Creek in 1999. 
Discussions with UDEQ concerning the gross alpha standard were initiated in 1999. In a letter 
dated April 14, 2000, Mr. David Bird of UDEQ allowed the gross alpha particle contribution 
fiom radon and uranium to be excluded from the gross alpha measurement. When this 
adjustment is made, the state water quality standard for gross alpha is achieved for water 
impounded in the East Pond. 

2.1.8 Safe Drinking Water Act 

No changes in the compliance status for this statute have occurred since lpreparation of the 1998 
SER 

2.1.9 Toxic Substances Control Act (TSCA) 

The production, use, distribution, and disposal of toxic chemicals is regulatedl by TSCA as found 
at 40 CFR 700 -789. The only substances regulated by TSCA that have been encountered at the 
millsite to date are polychlorinated biphenyls (PCBs) and asbestos-containing materials (ACM). 
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Also during 1997, additional ACM were encountered during the remediation of the carbonate 
pile located on the millsite. The ACM encountered in this area consisted mostly of non-friable 
transite piping; however, a significant volume of friable thermal system insulation (TSI) material 
was found on pieces of the millsite roaster ovens (and other miscellaneous equipment associated 
with the uranium milling process) which were discovered to have been buried in the carbonate 
tailings pile. Due to the health hazards associated with handling friable ACM, institutional 
controls (e.g., encapsulation of debris, equipment, and soils contaminated with ACM; isolation 
and restriction of localized activity) were implemented to prevent the release of friable materials 
to the environment and to mitigate potential health hazards. After the ACM contaminated1 area 
was secured and prior to remediation of the ACM area, DOE prepared the MonticeIZo Projects 
AsbestosMmgement PZan (DOE 199%) in response to the need for the safe and compliant 
handling, management, and disposal of the ACM. The plan was sent to the UDEQ, Division of 
Air Quality for concurrence in November 1997. Permit approval was received fiom the State, 
and all work was completed in compliance with the Utah Administrative Code, R307-1-8, Utah 
Air Conservation Rules (U.A.C. 1996). Approximately 1,200 cubic yards of ACM contaminated 
debris and soil that originated fiom less than 5,000 square feet of asbestos-covered structural 
components were remediated from the carbonate pile area and disposed of in the on-site 
repository during the spring and summer of 1998. No PCBs or regulated ACM were stored, 
shipped, or encountered during remedial activities at the millsite during 1999. 

2.1.10 Federal Insecticide, Fungicide, and Rodenticide Act (m) 
Pesticides were not used on the M S  in 1999; therefore, no changes in the compliance status 
for this statute have occurred since preparation of the 1998 SER 

2.1.11 Endangered Species Act 

No changes in the compliance status for this statute have occurred since preparation of the 1998 
SER. 

2.1.12 National Historic Preservation Act/Archeological Resources Protection Act 

In compliance with the State-approved cultural resources mitigation plan for the Monticello 
Remedial Action Program (MRAP), an annual inspection of the significant prehistoric sites 
identified along Montezuma Creek and within the project boundaries was conducted during 
August 1998. All sites were inspected and found to be undisturbed or in the same condition as 
they were originally recorded. Also, beginning in the summer of 1998, monthly inspections of 
the sites were conducted to ensure that nearby OU 111 construction activities did not impact the 
sites. Each of the monthly inspections performed during 1998 found1 the sites to be intact and1 
undisturbed. Monthly inspections continued in January and February of 1999 and1 the sites were 
found to be undisturbed or the same condition as they were originally recorded. Due to 
completion of OU 111 activities that could potentiallly affect the recorded archaeological sites, the 
final inspection was conducted on March 30 and 3 1, 1999. A report entitled “Cultural Resource 
Monitor Report of Twelve Prehistoric Sheltered Camps and One Historic Site in Upper 
Montezuma Canyon of San Juan County, Utah” (May 1999), documents that the sites remained 
undisturbed or in the same condition as they were originally recorded in 1988. Accordingly, a 
determination of “no effect” is recommended1 pursuant to Section 106 of the National Historic 
Preservation Act (36 CFR 800). 
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2.1.13 Executive Order 11988, "Floodplain Management" 

No changes relevant to Floodplain Management for Montezuma Creek occurred in calendar year 
1998. 

2.1.14 Executive Order 11990, "Protection of Wetlands" 

Until 1996, wetland restoration at the MMTS was accomplished on a site-specific basis. In 
March 1996, the Monticello Wetlands Master Plan (Master Plan) (DOE 1995a) was submitted to 
EPA and the State. The Master Plan provides guidelines for mitigation of all disturbed MMTS 
wetland areas. Goals of the Master Plan ensure that (1) CERCLA cleanup activities comply with 
applicable wetland regulations and guidance; (2) adverse effects to wetland areas are avoided 
where possible; (3) unavoidable adverse effects to wetland areas are minimized; and (4) adverse 
effects to wetland areas are mitigated. The Master Plan provides delineation results, mitigation 
measures, and monitoring plans for disturbed wetland areas at the MMTS. 

Wetland areas at the MMTS total 11.5 hectares (28.5 acres). Approximately 4 hectares (9 acres) 
of wetland1 areas have been affected by remedial activities. Wetland types in Monticello include 
perennial streams, intermittent streams, emergent wetlands, depression wetlands, and stock 
ponds. Wetland' areas are restored in situ where possible; otherwise they will be recreated at the 
millsite (except for two small wetland areas adjacent to the haul road that were recreated on 
adjacent DOE-owned property). Restoration efforts include restoration of size and function of 
wetland areas, minimization of erosion, prevention of weed encroachment, and use of ecotype 
plant species. The seed is collected locally when possible. 

Recreated wetland1 areas are monitored for a minimum of 3 years until success criteria are 
achieved. DOE submits a wetland monitoring report to EPA each year that summarizes the 
results of wetland monitoring. During 1999,25 wetland areas were monitored; the annual report 
was submitted to EPA and the State of Utah in February 2000 (DOE 2000a). 

2.1.15 State of Utah Groundwater Quality Protection Regulations 

No changes in the compliance status for this statute have occurred since preparation of the 1997 
SER. The concentration of uranium-234 + 238 exceeded the Federal standard in the sample 
collected from downgradient BUKO Canyon well 95-06 during 1999. However, the OU III 
Remedial Investigation @I) (DOE 1998d) has concluded that the Burro Canyon aquifer is not 
contaminated. The elevated concentrations observed in this well are attributed to natural 
fluctuations in groundwater quality. This well was installed in January 1996. 

2.1.16 Title 73, "Water and Irrigation", Utah Code Annotated 

During calendar year 1999, DOE submitted one State of Utah Dam Application (with design 
drawings) and one Application for Permanent Change of Water to the State of Utah, Department 
of Natural Resources, Division of Water Rights. The applications were required by the State, 
prior to DOE completing the restoration of a peripheral property adjacent to the millsite. The 
restoration of the property required that DOE construct a stock watering pond and make a 
permanent change to the landowner's water right. The applications were submitted in November 
1999 and approved by the State in May 2000. 
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2.2.1 Suspect Hazardous Substances 

The process for managing suspect CERCLA hazardous substances discovered before or during 
remediation is identified in the SWMP (DOE 1997a). This document addresses the procedures 
for identifling and characterizing suspect hazardous substances and the processes for 
remediating and verifying hazardous substances. It also addresses waste management issues. 
During 1999, no suspect hazardous substances were remediated from the millsite or peripheral 
properties. 

2.2.2 Underground Storage Tanks (UST) 

During 1999, no USTs were encountered at the millsite or peripheral properties. 

2.2.3 Repository Construction 

DOE reconfirmed the decision to construct a repository (Figure 2) on 80 acres of DOE-owned 
land south of the millsite (i.e., South Site) in December 1994 (see Figure 1). The favorable 
hydrogeologic setting, as well as the design features of the repository, will ensure that the site is 
protective of human health and the environment. The repository design was finalized in August 
1995, and the construction subcontract was awarded in September 1995. The repository is 
designed to contain 2.6 million cubic yards of contaminated material. Repository construction 
was initiated in November 1995 and was completed in May 1997. Placement of tailings into the 
repository began in June 1997. A total of 1.4 million cubic yards of tailings was placed into the 
repository during 1998. Including the tailings placed during 1997 (610,000 cubic yards), a total 
of approximately 2.01 million cubic yards of tailings had been placed into the repository by the 
end of calendar year 1998. The repository was closed in 1999, bringing the total volume of 
contaminated material placed in the repository to 2.545 million cubic yards. 

Construction of the multi-layer cover that includes a radon barrier and vegetated cover began in 
1999 prior to completion of tailings removal. As the repository was filled from west to east, the 
multi-layer cover was also constructed from west to east. The repository ceased accepting 
contaminated material in September 1999, and construction of the radon barrier and installation 
of the high density polyethylene O P E )  liner over the entire repository was completed in 
October 1999. Construction of cover layers above the radon barrier continued throughout 1999. 
The cover was substantially completed on February 23, 2000, with the exception of the 
vegetative cover, which would have to wait for spring weather conditions. 

As part of the Long-Tern Surveillance and Maintenance activities, a TSF was constructed during 
1999 near the office complex. The TSF was constructed as a contingency measure for safe 
handling and control of radiologically contaminated material that may be encountered at 
supplemental standards properties in the Monticello vicinity. Radiologically contaminated material 
may be temporarily stored in bins or drums until it is transferred to the Grand Junction disposal site 
(or other DOE-approved facility). Operation and management of the TSF is described in the Long- 
Term Surveillance and Maintenance Operating Procedures for Monticello Supplemental Standardr 
Properties (DOE 2000b). During 1999, no material was placed in the TSF. 
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2.2.4 Wastewater Treatment Plant 

The WWTP (Figure 2) was designed to remove heavy metals and radionuclides fiom 
groundwater and surface wastewaters that resulted from remediation of the millsite. During 
tailings excavation, surface and ground waters were collected and routed to Pond1 3 prior to 
treatment by the WWTP. Wastewaters fiom various areas of the M M T S  were collected and 
mixed in Pond 3 so that the water influent to the WWTP met the influent water quality 
requirements of the plant specifications. Larger sediment particles settled to the bottom of Pond 
3 and provided primary treatment. This sediment was removed from the pond and placed into 
the repository when the pond was decommissioned at the end of the project. Pond 4 was used to 
collect leachate from the repository as we11 as for overflow storage for Pond 3 .  Both Pond 3 and 
Pond 4 were used as feedstock to the WIT. 

Surface-water runoff and groundwater encountered during remedial action was retained in Pond 
3 and treated to ensure that there were no releases to the environment that exceeded the UPDES 
effluent limitations. These effluent limitations were based on a wasteload analysis for a 
minimum stream flow of 0.5 cfs and are discussed in section 2. I .7. 

To meet the discharge effluent criteria, treatment processes were employed to treat the 
contaminated solids in the wastewater solution. The treatment system included chemical 
precipitation, sedimentation, and membrane filtration. Because this system was incapable of 
reducing selenium concentrations to acceptable levels, a reverse osmosis (RO) treatment unit 
was installed in 1998 to remove selenium. When the wastewater was treated by reverse osmosis, 
the contaminants were concentrated in1 a brine solution. The resulting brine was only used as 
dust control in contaminated areas of the millsite and repository. Sampling and analysis was 
conducted in 1999 to ensure that the brine solution was not concentrated to the extent that it 
would be regulated as a characteristic hazardous waste. 

The WWTP was operated using membrane filtration and RO until May 12, 1999 at which time it 
was shut down for decommissioning. WWTP compliance samples and influent water quality 
samples were collected and analyzed on a routine basis during this time period. To verify that 
the discharge criteria established by the UDEQ were met, effluent water samples were obtained 
and analyzed at a minimum frequency of twice per month. Analytical results were forwarded to 
UDEQ monthly. Whole Effluent Toxicity Test samples were also obtained on a quarterly basis 
in accordance with UPDES requirements. None of the UPDES effluent hitations for WWTP 
discharges were exceeded during 1999. 

The WWTP and associated structures were dismantled and removed from the site by May 27, 
1999. Waste minimization efforts included shipping the WWTP equipment to other DOE sites 
for hture use and returning unused MWTP chemicals to vendors. Pond 3 was removed' by July 
30, 1999. The liner, sediment, and berm material from Pond 3 were disposed as radioactive 
waste in the repository. 
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3.8 Environmental Monitoring Summary 

Historical environmental monitoring information, sampling techniques, and regulatory guidance 
pertaining to environmental monitoring are presented in the 1994 and 1995 SER. Environmental 
monitoring data collected1 during 1999 are presented in this section. 

3.1 Atmospheric Radon 

Radon concentration was measured at 39 locations during 1999 (Figure 3) with Landauer 
Radtrak alpha-sensitive detectors. As in previous years, the detectors were exposed 1 meter 
(3.28 feet) above the ground surface and were analyzed quarterly (3-month exposure). Stations 
Rn-M-40 and 44 were removedl because of remediation activities in these areas. 

The site-specific standard of 0.9 picocuries per liter @Ci/L) was calculated by adding the EPA 
standard1 (40 CFR 192) of 0.5 pCi/L (annual average) to the natural background concentration of 
0.4 pCi/L. As shown in Table 2, the atmospheric radon concentrations measured during 1999 
exceeded the EPA standard at one location along the DOE property boundary. The standard 
exceedance at station Rn-M-24 is the result of the fourth quarter value which was 3.9 pCi/L, 
whereas the remaining ,three-quarters data averaged 0.5 pCfi .  Concentrations at the off-site 
llocations were below the standard. Quarterly data collected at each location are listed in 
Appendix A, Tables A-1 through A-4. 

3.2 Air Particulates 

The 1999 air sampling network consisted of (1) 8 high-volume air samplers that sample ambient 
air at approximately 1.13 cubic meters per minute (m3/min) for 24 hours every sixth day for 
particulate matter less than or equal to 10 micrometers in diameter (PMlo); and (2) 9 low-volume 
(flow rate of 0.06 m3/min) air samplers adjacent to the MMTS and the City of Monticello that 
sample radioparticulates (radium-226, thorium-23 0, polonium-2 10, and1 total uranium). Figure 4 
depicts the locations of the air particulate samplers at and near the M M T S  that provide on-site, 
off-site, and background data for air particulates. 

Table 3 compares measured PMlo concentrations to the EPA standard. Acceptable levels of 
PMlo are defined in the National Ambient Air Quality Standards (40 CFR 50). During 1999, the 
concentrations of PMlo measured at all sampling locations were well below EPA standards. 

The annual average concentration of PMlo measured at the 6 samplers surrounding the MMTS 
was !15pg/m3, and the average 24-hour maximum concentration measured at these samplers was 
5 1 pg/m3. Background concentrations measured at location AIR-M-9 were 8 pg/m3 (annual 
average) and 34 pg/m3 (maximum concentration). The higher PMlo concentrations near the 
MMTS were ,probably caused by kgitive dust from remedial activities on the millsite, 
construction of the repository, vehicular traffic on unpaved roads, and dirt from streets in and 
around' Monticello. Results of PMlo analyses for individual stations are listed in Appendix A, 
Tables A-5 through A-12. 

Table 4 compares 1999 maximum and average radioparticulate concentrations with DOE derived 
concentration guidelines (DCG). The DCG represents the concentration that would cause a 
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Table 2. Comparison of Average Annual Radon Concentrations At and Near M T S  with EPA 
Standard During 1999 

Radon Concentration 

Sampling 
Location 

Annual 
Aver age 
(pCi/L) a 

EPA Standard 
( I nc lu di ng b a c kg r o u,n d ) 

(pci /L 1 

On-Site 

R-M-8-RN 
RN-M-06 
RN-M-07 
RN-M-0 8 
RN-M-0 9 
RN-M-16 
RN-M-18 
RN-M-2 0 
RN-M-22 
RN-M-2 4 
RN-M-2 6 
RN-M-2 8 
RN-M-30 
RN-M-32 
RN-M-3 4 
RN-M-37 
RN-M-3 8 
RN-M-3 9 
RN-M-41 
RN-M-42 
RN-M-4 3 
RN-M-45 
RN-M-4 6 

10 f 5 
0.6 
0.6  
0.5 
10 . 4 
0.8 
0.5 
0.7 
0.8 
1.4 
0.7 
0.8 
0.8 
0.5 
0.5 
0.7 
0.5 
0.6 
0.7 
0.6 
0.7 
0.6 
0.8 

0 . 9  
0.9 
0 .9  
0 .9  
0 .9  
0 .9  
0.9 
0.9 
0.9 
0 .9  
0.9 
0.9 
0.9 
0.9 
0 .9  
0.9 
0 .9  
0 .9  
0.9 
0.9 
0.9 
0.9 
0.9 

a 1 pCi/L = 3.7 x lo-’ becquerels per liter. 
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Table 2 (continued). Comparison of Average Annual Radon Concentrations At and Near M T S  
with EPA Standard During 1999 

Radon C o n c e n t r a t i o n  

Sampling 
L o c a t i o n  

Annua 1 
Average 
( p c i / L )  a 

EPA S t a n d a r d  
( I n c l u d i n g  background) 

(pCi/L)  

Off - S i t e  

R-M-1-RN 
R-M-2-RN 
R-M- 3 -RN 
R-M-4-RN 
R-M-5-RN 
R-M-6-RN 
R-M-7 -RN 
R-M-9-RN 
RN-M-04 
RN-M-10 
RN-M- 1 1 
RN-M- 14 
RN-M- 15 
RN-M-47 
RN-M-4 8 

0.5 
0.3 
0.5 
0.4 
0.4 
0.5 
0.4 
0.5 
0.7  
0.4 
0.4 
0.4 
0.5 
0.6 
0.6 

0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 
0.9 

‘ 1  pCi/L = 3.7 x lo-’ becquerels per liter. 
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Table 3. Results of M T S  P ~ o  Monitoring Conducted During 1999 

S t a t i o n  Measured PMlo EPA Standards 
( p d m 3  1 ( pg /m3 1 

M a x i m u m  
A v e r  age 
Count 

43 
1 6  
47 

15  0 
5 0  AIR-M-1: 

M a x i m u m  
A v e r a g e  
Count 

50 
18 
47 

15  0 
5 0  A I  R-M- 3 

1 5 0  
5 0  

Maximum 
A v e r a g e  
C o u n t  

32 
1 3  
3 0  

A I  R-M- 5 

AIR-M- 6 
Max imum 
A v e r  age 
C o u n t  

15 0 
5 0  

34 
11 
35 

M a x i m u m  
A v e  ra  g e 
C o u n t  

25 
8 

49 

15'0 
5 0  A I  R-M- 7 

M a x i m u m  
A v e r  age 
C o u n t  

69 
1 6  
49 

150  
50 A I  R-M- 8 

15  0 
5 0  

Maximum 
A v e r a g e  
C o u n t  

80  
15 
50 

A I  R-M- 8A 

Maximum 
Average 
C o u n t  

34 
8 

47 

1 5 0  
5 0  AIR-M-9 

a T h e  numbers given in this table are defined as follows: 
Maximum - Maximum concentration observed in sample period. 
Average - Annual average concentration. 
Count - Number of samples collected. 
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Table 3. Results of the M T S  Radioparticulate Monitoring Conducted During 1999" 

Radiological Elements 

Radium-226 Polonium-210 Thorium-230 Thorium-230 Uranium Uranium 
(kCi/mL) ( p ~ i / m ~ ~  (pCi/mL) (pg/mL) lpg/mL) (pCi/mL) b.d 

DCG 1.OE-12 1. BE-12 4.OE-14 No Standard No Standard 2.OE-12 

Station 

R-M-1-AIR 

R-M-2-AIR 

R-M-3-AIR 

R-M- 5-AI R 

R-M-6-AIR 

R-M-7-AIR 

R-M- 8-AI R 

Maximurn 
Average 
Count 

Maximum 
Average 
Count 

Maximum 
Aver age 
Count 

Maximum 
Average 
Count 

Max i mum 
Ave rage 
Count 

Maximum 
Average 
Count 

Maximum 
Aver age 
Count 

Maximum 
R-M-EA-AIR Average 

Count 

Maximum 
R-M-9-AIR Average 

Count 

9.OE-16 
5.2E-16 
8 [ 8) 

9.4E-16 
5.5E-16 

8 I 8) 

8.4E-16 
5.5E-16 

8 I 8) 

7.6E-16 
5.1E-16 
8 ( 8) 

8.4E-16 
5.OE-16 

8 8 )  

1.2E-15 
5.6E-16 
8 ( 8) 

9.OE-16 
6.4E-16 

8 ( 7) 

8.7E-16 
5.6E-16 

8 [ 8) 

6.6E-16 
4.6E-16 
8 I 8) 

7.4E-15 
4.65-15 
8 ( 8) 

6.1E-15 
3.8E-15 
8 ( 8) 

6.36-15 
4 - 3E-15 
8 I 81 

5.9E-15 
3.4E-15 

8 I 81 

5.3E-15 
3.3E-15 

8 [ 8 )  

6.1E-15 
4.OE-15 
8 ( 8) 

6.OE-15 
4.OE-15 

8 81  

6.OE-15 
3.7E-15 
8 ( 8) 

6.2E-15 
3.7E-15 
8 ( 8) 

3.1E-16 
1.8E-16 
8 I 8 )  

2.4E-16 
1.9E-16 

8 I 8 )  

2.9E-16 
2.OE-16 

8 ( 8) 

1.9E-16 
1.5E-16 

a [ 81 

1. BE-16 
1.3E-16 

8 ( 8) 

1.8E-16 
1.3E-16 
8 ( 8 )  

2.OE-16 
1.4E-16 
8 I 8) 

2.4E-16 
1.7E-16 
8 I 8) 

1.8E-16 
1.4E-16 

8 ( 8) 

1.6E-08 
9.3E-09 
8 I 8) 

1.2E-08 
9.8E-09 

a ( 8) 

1.5E-08 
1.OE-08 
8 I 8) 

9.8E-09 
7. ?E-09 
8 ( 81 

9.3E-09 
6.7E-09 
8 8 )  

9-36-09 
6.7E-09 
8 ( 8 )  

1.OE-08 
7.2E-09 

8 ( 8) 

1.2E-08 
8.8E-09 

8 8) 

9.3E-09 
7.2E-09 
8 ( 8) 

6.OE-04 
3.7E-04 
8 ( 81 

6 - 4E-04 
4.3E-04 

8 I 8) 

5.4E-04 
4.2E-04 
8 ( 8 )  

4.6E-04 
3.4E-04 
8 ( 8) 

4.6E-04 
3.OE-04 
8 [ 8) 

-3.7E-04 
2.8E-04 
8 ( 8 )  

Q.2E-04 
3.6E-04 
8 I 81 

-3.9E-04 
3.5E-04 
8 ( 8) 

-3. 7E-04 
2.9E-04 
8 ( 8) 

4.1E-16 
2.5E-16 

8 ( 8) 

4 -4E-16 
3.OE-16 
8 ( 81 

3.76-16 
2.9E-16 
8 ( 81  

3.2E-16 
2.3E-16 

a i 9 )  

3.2E-16 
2.1E-16 

8 [ 8) 

-2.5E-16 
1.9E-16 

8 81 

2.9E-16 
2.5E-16 
8 I 8) 

-2.7E-16 
2.4E-16 
8 ( 8 )  

-2.5E-16 
2.OE-16 
8 ( 8) 

indicates an approximate value (the value was outside the limits for which the a A I, - I, 
b l  microcurie per milliliter (pCi/mL) = 3.7 x l o 4  becquerels per milliter. 

instrument was calibrated). Scientific notation E-15 = " x  

pg/mL = picograms per milliliter. The conversion of thorium-230 concentrations 

The conversion of uranium concentrations between microcuries and picograms assumes 

The numbers given in this table are defined as follows: 
Maximum - Maximum concentration observed in sample period. 
Average - Annual average concentration. Samples above detection limit are usea in 

Count - Number of samples collected. The number in parentheses indicates the number 

between microcuries and picograms assumes equilibrium and an activity of 0.0194 pCi/pg. 

equitibrium and and activity of 0.687 pCi/pg. 

calculation. 

of samples having concentrations above the detection limit. 
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member of the pubiic, residing at the point of collection, to receive a dose of 100 mredyr from a 
specified radionuclide. Exposures above this limit are considered unacceptable. All measured 
concentrations of radium-226, thorium-230, polonium-:! IO,  and total uranium were two to four 
orders of magnitude below the respective DCG. Results of individual analyses are listed in 
Appendix A, Table A- 13. 

3.3 Direct Gamma Radiation Monitoring 

Environmental radiation monitoring is conducted to assess the potential gamma radiation dose to 
persons on and near the millsite. Gamma radiation measurements are included, along with 
radiation measurements associated with radon and air particulates, in the calculation of total off- 
site dose to the public to determine compliance with the DOEEPA standard of 100 mredyr 
above background (see Section 3.4, Off-Site Dose Modeling). 

During 1999,3 5 monitoring locations (Figure 5) on the DOE property line and surrounding areas 
were monitored quarterly by using CaS04:Dy (calcium sulfate: dysprosium) thermoluminescent 
dosimeters (TLD). Because of construction activities, location TLD-M-40 was removed after the 
fourth quarter of 4998 and location TLD-M-44 was removed after the first quarter of 1999. 
Generally speaking, overall gamma radiation levels are lower than previous years' levels. These 
lower levels are the result of contaminated properties being remediated. Results of the 
monitoring are presented in Appendix A, Tables A-14 through A-17 and are summarized in 
Table 5 .  The background level of gamma radiation of 112 mredyr was measured at station 
R-M-9-TLD . 

Monitoring data collected during 1999 were used to calculate the effective dose equivalent 
(EDE) to the maximally exposed off-site individual1 near the MMTS. Calculation of the EDE of 
the maximally exposed off-site individual living approximately 300 meters east of the site 
boundary involved summing the radon, air particulate, and gamma source terms at this location. 
The dose caused by these sources was 19 mredyr (0.19 millisievert per year) from gamma 
radiation and 3 mredyr (0.03 millisievert per year) from radon. The dose resullting from 
radioparticulate emissions was indistinguishable from background concentrations. 

As required by DOE Order 5400.5, the collective population dose was calculated. The dose 
assessment model CAp88PC predicted that the collective dose to persons residing within an 80- 
kilometer (50-mile) radius of the MMTS was 48.37 person-rem per year (0.48 person-sievert per 
year). Because a reliable source term for radionuclides could not be derived, it was not included 
in the population dose estimate. However, on the basis of ambient air radionuclide 
concentrations measured at the site (see Table 4 in this report), the population dose fiom DOE- 
caused radionuclide emissions was expected to be minimal. The source term for radon flux is an 
average flux rate of 680 pCi/m2/sec, which was ,predicted by the radon model. This flux rate was 
converted to a radon source-strength of 248 1 curies. 
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TabIe 5. Average AnnuaI Gamma Exposure Rates At and Near the M T S  During I999 

Gamma Exposure 

S ammp 1 i ng, 
Location 

Annual Average 
(mrem/yr) a 

DOE Standard 
(mrem/yr) 

on-Site 

R-M- 8 -TLD 
TLD-M-06 
TLD-M-07 
TLD-M- 0 8 
TLD-M- 0 9 
TLD-M- 16 
TLD-M- 18 
TLD-M-2 0 
TLD-M-22 
TLD-M-2 4 
TLD-M-2 6 
TLD-M-28 
TLD-M-3 0 
TLD-M-3 2 
TLD-M-3 4 
TLD-M-37 
TLD-M-3 8 
TLD-M-3 9 
TLD-M- 4 I! 
TLD-M- 4 2 
TLD-M- 4 3 
TLD-M- 4 4 
TLD-M-45 
TLD-M- 4 6 

119 
118 
130 
113 
12 1 
122 
12 9 
118 
125 
11 9 
122 
12 1 
12 0 
115 
123 
122 
12 8 
118 
12 5 
122 
111 
123 
113 
127 

212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 

a l  mrem/yr = -01 millisieverts per year. 
bStandard includes background of 112 mrem/yr. 
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TabIe 5 (continued). Average Annual Gamma Exposure Rates At and Near the W T S  
- During 1999 

Sampling 
Location 

Gamma Exposure 

Annual Average 
(mrem/yr) a 

DOE Standard 
(mrem/yr) 

Off-Site 

R-M-1-TLD 
R-M-2-TLD 
R-M-3-TLD 
R-M-4-TLD 
R-M-5-TLD 
R-M- 6-TLD 
R-M-7-TLD 
R-M- 9-TLD 
TLD-M- 0 3 
TLD-M- 4 7 
TLD-M- 4 8 

12 0 
118 
118 
12 6 
111 
IO8 
10 6 
112 
112 
125 
131 

212 
212 
212 
212 
212 
212 
212 
212 
212 
212 
212 

" 1  mrem/yr = .01 m i l l i s i e v e r t s  p e r  year .  
Standard i n c l u d e s  background of  1 1 2  mrem/yr. 
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The population file used in the dose modeling was compiledl from 1990 U.S. Bureau of Census 
data; the meteorological data file was derivedl from meteorological data collected at the MMTS 
during 1999. 

I 

Month 

January 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

a Co = degrees 

3.5 MeteosoPogy 

Precipitation 
Totals 
cm (in)' 

Wind Speed DEI 

Ave. Ave. 1 Max. l i  Min. Beak 
(MPH)b Temperature Co (FO)' 

L 

High Low Temp. Temp. Average Gust 1 
5.7 -5.3 11.2 -10.5 18.5 72.4 ~ 1.09 

(42.3 ) (22.4) (52.2) (13.1) (1#.5) (45.0) (0.43) 
7.7 -5.2 15.2 -13.2 17.5 75.1 1.40 

(45.8) (22.7) (59.4) (8.3) (10.9) (46.7) (0.55) 
13.7 -1.3 18.3 -5.9 19.3 85.1 0.89 

(56.7) (29.6) (65.0) (21.3) (12.0) (52.9) (0.35) 
11.2 -2.1 21.8 -11.1 17.7 88.0 7.09 

(52.1) (28.2) (71.3) (12.0) (11.0) (54.7) (2.79) 
18.7 3.6 25.4 -2.9 17.7 77.7 1.30 

(65.7) (38.4) (77.7) (26.8) (11.0) (48.3) (0.51) 
25.2 9.2 31.7 -1.3 16.6 94.6 3.00 

(77.4) (48.5) (89.0) (29.7) (10.3) (58.8) (1.18) 
28.5 13.7 34.4 11.0 14.3 72.4 5.3 1 

(83.3) (56.7) (94.0) ( 5  1.9) (8.9) (45.0) (2.09) 
25.4 12.2 29.0 1 8.9 $2.6 51.6 13.0 

(77.8) (53.9) (84.2) 1 (48.1) (7.8) (32.1) (5.12) 
21.6 7.7 27.5 1 -1.0 13.2 68.5 5.59 

(70.9) (45.9) (81.5) ' (30. I) (8.2) (42.6) (2.2) 
19.2 3.7 24.4 1 -3.4 15.3 72.4 0.2 

13.4 -0.6 19.9 ~ -10.3 13.8 52.4 0.2 
(38.7) (76.0) 1 (25.8) (9.5) (45.0) (0.08) 

(3 1 .O) (67.9) 1 (13.4) (8.6) (32.6) (0.08) 

66.6 

56. 
4.2 -7.2 11.7 ~ ;yj3 16.7 72.9 0.79 

(39.5) (19.0) (53.1) (1 0.4) (45.3) (0.3 1) 
Centigrade; F" = degrees Fahrenheit 

Meteorological monitoring was conducted during 1999 at a location approximately 200 meters 
southwest from the repository Figure 5). Parameters measured or calculated included wind 
speed, wind d'irection, standard deviation of wind d'irection, temperature, barometric pressure, 
precipitation, solar radiation, and relative humidity. Table 6 summarizes 1999 weather data for 
temperature, wind speed, and precipitation. 

TabIe 6. I999 Weather Data Summav for the A4MTS 
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3.6 Surface Water 

Montezuma Creek is the primary surface water body in the MMTS area, flowing west to east 
through the millsite. Typical flow rates are on the order of one to two cubic feet per second. 
Flow is generally perennial; however, portions of the creek are seasonally dry some years. 
Montezuma Creek water is diverted about 1 mile upstream of the millsite for irrigation. 
Downstream of the millsite, creek water is used for crop irrigation and livestock watering. 
Through May of 1999, water was discharged into Montezuma Creek from the onsite water 
treatment facility, which treated contaminated groundwater encountered in excavations 
associated with remedial action on the millsite. Other surface water bodies in the MMTS area 
include several artificial ponds and groundwater seeps. 

The RI study commenced in 1992, and field work concluded at the end of 1996. The final RI 
report titled MonticeIIo MilI Tailings Site OU III Remedial Investigation (DOE 1998) was issued 
in 1998. In response to the completion of the RT fieldwork, the surface-water-monitoring 
program at the M M T S  was revised in 1997 to reflect a post RI annual monitoring phase that 
continued through 1998. The program was revised in 1999 to incorporate input from the DOE, 
EPA, and UIDEQ. A new sampling plan entitled Monticello Mill Tailings Site, Operable Unit III, 
Interim Remedial Action Annual Monitoring Program (DOE 1999b) was created to implement 
the new sampling strategy. The plan specified quarterly sampling in January, April, July, and 
October. The October sampling event was designed as an extensive sampling event because 
flows are typically the lowest and analyte concentrations the highest. In May 1999, the plan was 
expanded to include the monitoring requirements for the PeRT wall treatability study. The new 
version of the plan was called Interim RemediaI Action, Suflace and Ground Water Monitoring 
Plan (DOE 1999~). 

The objectives of the surface water monitoring program were (1) to monitor for major changes in 
water quality entering the site, (2) to detect changes in water quality of Montezuma Creek in 
response to millsite remediation, and (3) to veri@ compliance with State surface-water quality 
standards. In accordance with the above-stated objectives, surface water samples were collected 
from the locations listed in Table 7 and shown in Figures 6 and 7. Sampling locations included 
selected sites along an established network on Montezuma Creek upstream of the millsite, on the 
millsite, and downstream of the millsite. 

Surface water samples collected during I999 were submitted for laboratory analysis for the 
constituents llisted in Table 7. Alkalinity, pH, electrical conductivity, and temperature were 
measured in the field at the time of sample collection. The analytical results are displayed in 
Table A-18 of Appendix A. All surface water samples were collected and analyzed according to 
standardized, approved methods described in the planning documents cited above. State of Utah 
water quality standards are compared to 1999 and historic sample results in Table 8. 

Analyte concentrations measured in the sample collected fiom Montezuma Creek upstream of 
the millsite (SW92-03) were below State standards. Water quality entering the site is consistent 
with historical water quality as illustrated in the time-versus-concentration graphs shown in 
Figures 8 and 9. Note: time-versus-concentration graphs display October data only in order to 
compare data collected during base flow conditions of Montezuma Creek and eliminate seasonal 
variation due to increased creek flow. 
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Table 7. 1999 Surface- Water Sampling and Analytical Design Schedule 

DATE 

January 
1999 

April 
1999 

J d Y  
1999 

October 
1999 

LOCATIOU 1 #I DESCRlPnON 
I Montezuma 

Millsite , Creek 
Seep 
Pond I 

I 

D o w n m e n t  Montezuma 
Creek 

1 Montezuma 
Onsite Creek 

Pond 

I , Seep 

I 

I 
D o w n m e n t  ~1 Montezuma 

Creek 

I Montezuma 
Onsite Creek ~i 

I SEP 
I Pond 

D o w n m e n t  Montezuma 
I Creek 

Upgradient 1 Montezuma 
I Creek 

Millsite Montezuma 
Creek 
S=P 

I 

Downgradient Montezuma 
~' Creek 
I 

SITESSAMPLED I I ANALYTESMEASURED 
sw99-01 

As, Ca Cl, Co, Cu. F, Gross a. Gross b. 
K, M& MIL Mo. (NO2 + NO3)-N, N a  Pb. 
fi-2 io, Ra-226, ~n-222,  Se, SO4, TDS. 

Th-230, 'u, V, Zn 
SW99-03 

W3,SW92-06, ~ 

Sorenson I 
sw99-01 

~ 

As, Ca, Cl, Co, Cu, F. Fe, Gross g 
Gross p. HC03, K Mg, Mn, Mo, 

(NO2 + NO+N, N& Pb, Pb-210, Ra-226, 
W-4, SW92-06, 

Sorenson, SW92-07, 

SW92-09, SW94-01 

1 Rn-222, Se, SO4, TDS, Th-230, U, V, Zn 

SW99-04, SW92-08, 

SW99-01 
As, Br, Cq C1, Co, Cu. F, Fe, Gross 4 

Gross b, K, Mg, Mn, Mo, (NO*+ NO+N, 
Na, Pb, Pb-2 10, Ra-226, Rn-222, Se, 

SO4, TDS, Th-230, U, V, Zn 
sw99-03 

sw99-04 
SW92-03 

As, Ca, Cl, Co, Cu, F, Fe, Gross 4 

Na, Pb, Pb-210, Ra-226, Rn-222, Se. 
Gross j3, K, Mg, Mn, Mo. (NO2+ NO3)-N. 

so4, ' I D S ,  Th-230, U,V, Zn 

SW92-07, SW99-04, 
SW92-08, SW92-09, 

sw94-01 
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Table 8. Comparison of State of Utah Water Qualiq Stan&rdsa with I999 and Historical 
Mmrimum Concentrations in Montezuma Creekb 

I 

I I 

I 1999 Maximum ‘ Historical Maximum ( State 
1 Constituent I Standard 

I 1Up- On- Down- Up- On- Down- 
Gradient Site Gradient Gradient Site Gradient 

I I I 

Fluoride e 

Nitrate as Nitrogen ’ 
I I I 

1.4-2.4 mg/L 1 0.207 0.354 0.319 0.289 -0.274 0.334 

I I 

10 1 mg/L <0.012 -0.0951 -0.853 5.67 2.98 10 

General 
I 

I I I 
I 

Gross Alpha 15 pCi/L 2.38 <9.83 -71.63 76 162 51 7 
Gross Beta l 50 1 pCi/L ~8 .96  43.47 40 26.5 I 48 1 187 

2.74 3.3 0.96 I 1.79 . Radium-226+228 5 ipCi/L ~ 0 . 6 1  1.09 

, 

a State of Utah Water Quality Standards for the Montezuma Creek segment, Utah Administrative Code iRule R317-2. 

bA *-” indicates no data available; a “e indicates that the maximum concentration was below the detection 
Not all state standards are listed1 in this table. 

limit (number shown is detection limit); a *-* indicates an estimated value. 
The values are in units shown under the State Standard column. 
Basedl on maximum concentrations observed from 1984 through 1998. 

“Allowable Maximum concentration varies according to the daily maximum mean air temperature. 
‘Nitrate (as N) was derived1 using the following conversion, Nitrate (as N) = NO, + 4.427. 

~ 
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I 
1200 mg/L 870 ~ 11110 1630 1842 1860 ~1 1700 Total Dissolved 

Solids 
~ P H  6.5-9.0 S.U. _I 7.88-8.42 7.23-8.681 7.2-9.16 6.6-8.67 6.74-9.6 

I 
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Water quality in Montezuma Creek on the millsite at llocation SW99-01 was comparable to 
background water quality measured at location SW92-03; analyte concentrations measured in the 
samples collected from SW99-01 were below State standards. 

Downstream of the millsite, the gross alpha and TDS standards were exceeded at all Montezuma 
Creek locations. Analyte concentrations in samples collected downstream of the millsite are 
typically lower than historical concentrations, which indicates continued improvement in 
Montezuma Creek water quality. Time-versus-concentration graphs for selected analytes from 
downstream sampling locations illustrate the improvement in water quality over time (Figures 8 
and 9). Continuing improvement of water quality in Montezuma Creek is attributed to remedial 
activities at the millsite and downstream along Montezuma Creek. 

A summary and analysis of surface water data collected in 1999 is summarized ia  Surface and 
Ground Water Data Summrny Report, October I998 -July I999 @OE 1999d), and in Interim 
Remedial Action Progress Report (in progress). A complete description of the surface water, 
including detailed analysis of the nature and extent of surface water contamination, surface water 
flow, and groundwater and surface water interaction, is described in the Monticello Mill Tailings 
Site OU 111 Remedial Investigation @OE 1998) report. 

3.7 Groundwater 

The remedial investigation (FU) study commenced in 1992, and field work concluded at the end 
of 1996. The final RI report titled Monticello Mill Tailings Site OU 111 Remedial Investigation 
(DOE 1998) was issued in 1998. In response to the completion of the RI fieldwork, the ground 
water monitoring program at the M S  was revised in 1997 to reflect a post RJ annual 
monitoring phase that continued through 1998. The program was revised in 1999 to incorporate 
input from the DOE, EPA, and UDEQ. A new sampling plan entitled Monticello Mill Tailings 
Site, Operable Unit I14 Interim Remedial Action Annual Monitoring Program (DOE 1999b) was 
created to implement the new sampling strategy. The plan specified quarterly sampling in 
January, April, July, and October. The October sampling event designed as an extensive 
sampling event because flows are typically the lowest and analyte concentrations the highest. In 
May 1999, the plan was expanded to include the monitoring requirements for the PeRT wall 
treatability study. The new version of the plan was called Interim Remedial Action, Surface and 
Ground Water Monitoring Plan (DOE 1999c). 

The objectives of the revised monitoring program were (1) to monitor the contaminant plume 
within the alluvial aquifer; (2) to determine if water quality within the Burro Canyon aquifer is 
being degraded by contaminated alluvial groundwater; (3) to verify compliance with Federal and 
State groundwater quality standards; and (4) to determine the effectiveness of the PeRT wall in 
treating contaminated alluvial ground water. 

Routine quarterly groundwater sampling imn 1999 was conducted in January, April, July, and 
October according to the schedule presented in Table 9, which llists the wells that were sampled 
and analytes measuredl for each sampling event. In addition, a limited1 sampling event was 
conducted in February, and the PeRT wall wells were sampled in September, October and 
November (Table 9). Sampling was conducted using standardized\ approved methods specified 
in the planning documents cited above. Field measurements made included alkalinity, dissolved 
oxygen, electrical conductivity, oxidation-reduction potential, pH, temperature, and turbidity. 
Figure 10 shows the sampling locations of on-site and upgradient wells, Figure 11 shows the 
1999 MIvlTS Annual Site Environmental Report DOE/Grand Junction Office 
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Table 9. I999 Ground Water Sampling and Analytical Design Schedule 

LOCATION FORMATION ANALYES 
MEASURED 

As, Ca. C1, Co, Cu, F. 
Gross Q Gross p, K. Mg, 
h411, Mo, ( N O 2  A. NOj>N. 
Na, Pb, Pb-210. Ra-226. 
Rn-222, se. SO& TDS. 

Th-230. U. V Zn 
As. Co. C u  Pb. Mn, hfo, 
Se, U, V. Zn, SemiVOCs, 

WELLS SAMPLED 

Downgradient Alluvial 82-07,88-85,92-07,92-08,92-11, P92-04, 
P92-05, P92-06, P92-07. P92-09 

GB1126T. GB2820T Alluvial 

Alluvial 
Alluvial 

Dakota Sandstone 

Millsite 

Millsite 
vocs 

F, Fe, Gross a. Gross p. E;. 
Mg, h h .  hlo. 

Pb-210, Ra-226, Rn-222, 
Se, SO, TDS, Th-230, U, 
U-234. U-235. U-238, V, 

zn 
As Br, Ca CL Co. Cu. F. 
Fe. Gross Q Gross p, K. 

Mg, hln. Mo, 

AS, HCOj, CL CO. CU, 

(NO2 + NO3 jN,  NB Pb. 

(NO2 + Noj)-N. Na, Pb, 
Pb-2 10, Ra-226. Rn-222. 
Se, SO4. TDS.Th-230, U, 

v. zn 

I 
1 
I 

GB1126T, GB2820T. GB312X 

P92-04, P92-05, P92-06, P92-07, P92-09 
82-08,92-07.92-08,92-09,92-11.95-01.95-03. P92-02, 

92-12 Downgradient 

B u m  Canyon 83-70.92-10.95-06 

Onsite 

Downgradient 

Alluvial 

Alluvial 

GB1126T. GB2820T 

82-08.88-85.92-07.92-08,92-09,92-11,9543. P92-02 
P92-04, P92-05. P92-06, P92-07. P92-09, T99-01. T99-03, 

T99-05 

July 
1999 

R1-M1, Rl-M2, Rl-M3, Rl-M4, R1-M5, R10-M1, R11- 
M1, R2-M1, R2-Ml0, R2-M2, R2-M3, R2-M4, R2-M5, 
R2-M6, R2-M7, iR2-M8, R2-M9, R3-M1, R3-M2, R3- 
M3, R3-M4, R4M1, R4-M2, R4M3, R4M4, R4-M5, 
R4-M6, R4M7, R4M8, R5-M1, R5-Ml0, R5-M2, R5- 
M3, R5-M4, R5-M5, R5-M6, R5M7, IR5-M8, R5-M9, 

R6-M2, R6-M3, R6-M4, R6-M5, R7-M1, R9-M1, T1-D, 
TI-S, T2-D, T2-S, T3-D, T3-S, T4-D, T4-S, T5-D, T5-S 

92-05 

Alluvial' 
PeRT Wall 

Downgradient As. Br, Ca C1, Fe, Mg, 

Se. N a  SO.. U, V 
Mn, Mo, NO3, IC. Ra-226, 

Upgradient 
Alluvial 

92-06 
92-13 

Burro Canyon 
Dakota Sandstone 

Alluvial 82-20,31SW93-200-4, GB1126T 
93-01.31SW93-200-1 

3 1 SW93-200-2 
31SW93-200-3 

8248.88-85,92-07,92-08,92-09,92-11,95-01,95-03, P92-02, 
P92-03. P92-04. P92-05, T99-01, T99-03, T99-05 

Rl-MI, Rl-M2, R1-M3, R1-M4, R1-M5, RlO-Ml', R2- 
MI1 , R2-MlO. lR2-M2, R2-M3, R2-M4, R2-M5, R2-M6, 
R2-M7. R2-M8, R2-M9, R3-Ml,IR3-M2, R3-M3, R3- 
M4, R4-M1, R4-M2, R4-M3, R4-M4, R4-M5, R4-M6, 
R4-M7, R4-M8, R5-M1, R5-Ml0, R5-M2, R5-M3, R5- 
M4,lR5-M5, R5-M6, R5-M7, R5-M8, R5-M9, R6-M2, 

R6-M3. R6-M4. R6-M5. T1-D, T1-S. T2-D, T2-S, T3-D, 

B u m  Canyon 
Dakota Sandstone 
Mancos Shale 

Millsite 

As, Ca, C1, Co, Cu, F, Fe, 
Gross Q Gross p, K. Mg. 

MR Mo. NO,. 
(NO2 + NO,)-N. NB Pb. 

Pb-2 10, Ra-226, Rn-222. 
Se, S04, TDS, Th-230, U. 

U-234, U-238, V. Zn 

Alluvial 

Downgradient Alluvial 
Pert Wall 

. 
T3-S,.T4-D, T4-S, T5-D, T5-S, T6-D 
83-70,92-10,95-02,95-04,95-06,95-08 Burro Canyon 

Dakota Sandstone 

Crossgradient 31NE93-205 
95-07 

Burro Canyon 
Dakota Sandstone 

R1-Mli, Ri-M2, Rl-M3, Rl-M4, Rl-M5, R10-M1, R11- 
M ~ I ,  R2-M1, R2-Ml0, R2-M2, R2-M3, R2-M4, R2-M5, 
R2-M6, R2-M7, R2-M8, R2-M9, R3-Ml. R3-M2. R3- 
1M3, R3-M4, R4-Ml. R4M2, R4M3, R4M4, R4M5, 
1ReM6, R4M7, R4M8, R5-M1, R5-Ml0, R5-M2, R5- 
M3, R5-M4, R5-M5, R5-M6, R5M7, R5-M8, R5-M9, 

R6-M2, R6-M4, R6-M5, R9-M1, T1 -D, T1 -S, T2-D, T2- 
S, T3-D, T3-S, T4D, TCS, T5-D, T5-S, T6D 

Alluvial 
'PeRT Wall 

Downgradient As. Ca CI. Fe. M g  MIL 
Mo, NO,. K. Se, Na. SO,, 

u, v 
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sampling locations of downgradient and crossgradient wells, and Figure 12 shows the sampling 
locations of PeRT wall wells. Included in figures 10 and t 1 are the concentrations of analytes 
that exceeded applicable ground water standards. Analytical results of all 1999 well samples are 
included in the Appendix 4 Table A-19; Quality Assurance (QA) / Quality Control (QC) 
analytical data for samples collected at or near the MMTS during 1999 are included in Appendix 
A, Table A-20. 

Sample results from upgradient alluviall, Dakota Sandstone, and Burro Canyon wells were below 
Federal and State standards. Analyte concentrations measured in upgradient alluvial well 92-05 
are consistent with historical results as illustrated in Figures I3 through 15. Maximum 
concentrations of analytes measured in alluvial wells are listed and compared to Federal and/or 
State standards and historical maximums in Table 10. Concentrations of groundwater analytes 
that exceeded standards in 1999 are posted for each well in Figures 10 and 1 I. 

All1 six permanent wells remaining on the millsite, which include alluvial (2), Burro Canyon (2), 
Dakota Sandstone, and Mancos Shale wells, were sampled in October (Figure 10). These welks 
are upgradient of the former tailings piles and generally reflect background water quality. With 
the exception of the pH at well 82-20 (6.41), sample concentrations fiom these wells were below 
State and Federal standards. 

In addition to the permanent wells in the millsite, five tempeorary allluvial wells were installled in 
I999 on the north hillslope of the millsite. These wells were scheduled for sampling during each 
quarterly sampling event, lhowever, only well GB 1 126T routinely yielded enough water for 
sample collection. Partial samples were collected periodically fiom temporary wells GB2820T 
and GB3 127T. Sample concentrations from these temporary wells exceeded ground water 
standards for molybdenum, selenium, and uranium (Figure 10). 

Groundwater contamination in the alluvial aquifer downgradient of the millsite has been 
documented and verified fiom historical investigations and monitoring programs. In 1999, the 
standards for molybdenum, net alpha, nitrate as N, pH, selenium, radium-226 + radium-228, and 
uranium-234 + uranium-238 were exceeded in samples from one or more downgradient alluvial 
wells (Figure ill). Time versus concentrations graphs Figures 13 through 15) display the 
elevated contaminant concentrations in downgradient alluvial wells over time. 

Uranium-234 + 238 concentrations fiom downgradient Burro Canyon well 95-06 (53.5 pCi/L) 
exceeded the standard (30 pCi/L). However, as explained in the Monticello MiIl Tailings Site 
OU 111 Remedial Investigation (DOE 1998) report, elevated concentrations of isotopic uranium 
observed in the Burro Canyon aquifer at this location have been attributed to naturally occurring 
uranium, rather than contamination associated with uranium mill tailings. All other analyte 
concentrations measured in downgradient Burro Canyon wells were below applicable standards. 
The measured pH of 6.45 in crossgradient Burro Canyon well 3 1NE93-205 exceeded the State 
standard. Results fiom downgradient Dakota Sandstone well 92-12 were also below applicable 
standards. The fluoride concentration (2.78 m a )  in the sample fiom cross-gradient Dakota 
Sandstone well 95-07 exceeded the standard1 (2.4 mg/L). 

Temporary wells (e.g., T99-01) were installed downgradient of the millsite in June and October 
of 1999. These wells were installed to determine aquifer boundaries, to determine extent of 
ground water contamination in areas not previously characterized, and to guide placement of 
permanent wells for long-term monitoring. 
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Table IO.  Comparison of FederaP and State of Utahb Groundwater Quality Standards with I999 
and Historical Miiinum Concentrations in Alluvial Aquifer" 

~~ 

'Standardsfrom the Uranium Mill Tailings IRadiation Control Act, revised in 1986. 
State of Utah Ground Water Quality Standards, Title 26, Chapter 11, Utah Code Annotated. Not all state 

standards are listed in this table. 
'A "-" indicates no data available; a "e" indicates that the maximum concentration was below the detection 

limit (number shown is detection limit); a .-" indicates an estimated value. 
dThe values are in units shown under the FederaWState Standard column. 
* Based on maximum concentrations observed from 1984 through 1998. 
'Nitrate (as N) was derived using the following conversion: nitrate (aslN) = NO3 + 4.427. 
OMeasured values represent total gross alpha minus uranium activity. Uranium concentrations, which were 

measured in milligrams per liter, were converted'to picocuries per liter. This conversion assumes equilibrium and 
an activity of 0.687 picocuries per microgram (pCi/pg). 

in picocuries per liter for comparison purposes. This conversion assumes equilibrium and an activity of 0.671 
picocuries ,per microgram (pcilpg). 

' Trihalomethanes include bromodichloromethane, bromoform, dibromochloromethane, and chloroform. 

'Total uranium concentrations, which were measured in milligrams per liter, were converted to Uranium-234+238 
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A PeRT wall was installed in 1999 east of the millsite (Figure 12) as a ,potentiall treatment 
technology for contaminated alluvial ground water. The PeRT wall consists of impermeable 
sections of wall on the outside that funnel ground water through the permeable reactive gate at 
the center of the wall. The permeable reactive gate is composed of a zero valent iron (reactive 
media) and gravel. 

A network of approximately 50 wells installed at the PeRT wall was monitored in September, 
October, and November of 1999. These wells were installed to monitor the performance of the 
PeRT wall as a treatment teachnology. Results from the PeRT wall monitoring indicate that the 
reactive media is effective in reducing the concentrations of ground water contaminants. A 
summary and interpretation of PeRT wall monitoring data is found in Interim Remedal Action 
Progress Report (in progress), and the 1999 analytical results of PeRT wall monitoring are 
included in Appendix A. A PeRT wall Treatability Study Report will be prepared in 2002 to 
evaluate the first two years of monitoring data. 

A complete description of the M S  groundwater systems, including detailed analysis of the 
nature and extent of groundwater contamination, groundwater flow, contaminant transport, and 
groundwater and surface water interaction, is presented in the Monticello Mill Tailings Site OU 
III Remedial Investigation (DOE 1998) report. 
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Table A-1. Radon Data for Monticello, First Quarter I999 
(date installed: 0 I/M999; abte removed: 04/06/1999} a 

Sample 
Locat ion 

Radon 
Detect or Concentration ............................... Number 

(pCi/L) (vCi/mL) 

R-M- 1 -RN 
R-M-2-RN 
R-M-3-RN 
R-M-3-RN 
R-M- 4 -RN 
R-M-5-RN 
R-M-6-lRN 
R-M-7-RN 
R-M-7-RN 
R-M-8-RN 
R-M-9-RN 
R-M-9-RN 
RN-M- 04 
RN-M- 0 6 
RN-M-07 
RN-M-07 
RN-M-07 
RN-M- 0 7 
RN-M- 0 8 
RN-M- 0 9 
RN-M- 10 
RN-M- IO 
RN-M- 11 
RN-M- 11 
RN-M- 14 
RN-M- 14 

4350750 
4350604 
4350613 
4350665 
4350639 
4350660 
4350729 
4350615 
4350672 
4350618 
4350628 
4350654 
4350664 
4350642 
4286645 
4350638 
4350647 
4350658 
4350679 
4350612 
4350643 
4350846 
4350687 
4350716 
4350655 
4350656 

0.9 
0.4 
0.6 
0.7 
0.6 
0.7 
0.8 
0.5 
0.6 
0.5 
0.8 
0.5 
0.7 
0.8 
0.7 
0.5 
0.8 
0.4 
0.8 
0.6 

<0.4 
<0.4 
<0.4 
C0.4 
0.4 

<0 .4  

9E-10 
4E-10 
6E-10 
7E-10 
6E-10 
7E-10 
8E-10 
5E-10 
6E-10 
5E-10 
8E-10 
5E- 10 
7E-10 
8E-10 
7E-10 
5E-10 
8E-10 
4E-10 
8E-10 
6E-10 

<4E-10 
<4E-10 
<4E-10 
<4E-101 
4E-10 

<4E-10 

' A  "<" indicates that the maximum concentration was below ihe 

b~cientific notation E-10 = "x 10-'"**. 
detection limit (number shown is detection limit). 
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Table A-1 (continue4. Radon Data for Monticello, First Quarter 1999 
(date insfalled: 01/15/1999; date removed: 04/06/1999) 

RN-M- 15 
RN-M- 15 
RN-M- 1 6 
RN-M- 18 
RN-M-2 0 
RN-M-22 
RN-M-24 
RN-M-26 
RN-M-28 
RN-M- 3 0 
RN-M- 3 2 
RN-M- 3 4 
RN-M- 3 7 
RN-M- 3 8 
RN-M- 3 9 
RN-M- 4 1 
RN-M- 4 2 
RN-M- 4 3 
RN-M- 4 4 
RN-M- 4 5 
FQN-M-4 6 
RN-M- 4 7 
RN-M- 4 8 
RN-M-4 8 

4286624 
4350659 
4350696 
4350634 
4350657 
4350631 
4350793 
4350648 
4350708 
4350776 
4350700 
4350661 
4350646 
4350651 
4350624 
4350691 
4349792 
4350668 
4350755 
4350640 
4350652 
4350680 
4350662 
4350675 

0.6 
0.4 
0.7 
0.7 
0.8 
0.7 
0.6 
0.9 
0.9 
0.8 

c0.4 
0.5 
1.1 

<0.4 
0.9 
0.6 
0.7 
0.8 
1.5 

<0.4 
0.7 
<0.4 
0.5 
0.4 

6E- 10 
4E-10 
7E-10 
7E-10 
8E-10 
7E-10 
6E- 10 
9E-10 
9E-10 
8E-10 

<4E-10 
5E-10 

1.1E-09 
<4E-10 
9E-10 
6E- 10 
7E-10 
8E-10 

1.5E-09 
C4E-10 
7E-10 
<4E-10 
5E-10 
4E-10 

' A  "<n 

b~cientific notation E-10 = "x  IO-^"^. 

indicates that the maximum concentration was below the 
detection limit (number shown is detection limit). 

I 
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Table A-2. Radon Data for Monticello, Second Quarter 1999 
(date installed: 04/06/1999; date removed: 07/2 111999) a 

R-M- 1 -RN 
R-M- 1 -RN 
R-M-2-RN 
R-M-2-RN 
R-M-3-RN 
R-M-3-RN 
R-M-4-RN 
R-M-5-RN 
R-M-5-RN 
R-M- 6-RN 
R-M-7-RN 
R-M- 7 - RN 
R-M-8-RN 
R-M-9-RN 
R-M-9-RN 
RN-M- 04 
RN-M- 0 6 
RN-M- 07 
RN-M-07 
RN-M- 0 8 
RN-M- 0 9 
RN-M- 0 9 
RN-M- 10 
RN-M- 11 
RN-M- 14 

4346705 
4346751 
4346618 
4346620 
4346654 
4346760 
3436570 
4346574 
4346576 
4346600 
4346585 
4346714 
4346572 
4346664 
4346712 
4346597 
4346746 
4346591 
4346640 
4346623 
4346580 
4346586 
4346569 
4346700 
4346685 

<0.3 
<0.3 
<0.3 
<0.3 
<0.3 
0.6 
0.4 
0.3 
0.4 

<0.3 
0.4 

<0.3 
<0,3 
<0.3 
C0.3 
0.6 
0.9 
0.5 
0.7 

C0.3 
C0.3 
0.6 

C0.3 
0.3 

c0.3 

<3E-10 
<3E-f0 
<3E-10 
<3E-10 
<3E-10 
6E-10 
4E-10 
3E-PO 
4E-10 

<3E-10 
4E-10 

<3E-10 
<3E-10 
<3E-10 
<3E-10 
6E-10 
9E-10 
5E-10 
7E-10 
<3E-10 
<3E-10 
6E-10 

<3E-10 
3E-10 

<3E-10 

" A  "<" indicates that the maximum concentration was below the 

b~cientific notation E-10 = "x  IO-^'^. 
detection lrrnit (number shown rs detection limit). 
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Table A-2 (contimed). Radon Data for Monticello, Second Quarter 1999 
(date instaIIed: 04/06/1999; date removed: 07/21/1999) a 

RN-M- 15 
RN-M- P 6 
W - M -  18 
RN-M-20 
RN-M-22 
RN-M-24 
RN-M-2 6 
RN-M-28 
RN-M-3 0 
RN-M-32 
RN-M-34' 
RN-M- 3 7 
RN-M- 3 7 
RN-M-3 8 
RN-M-3 8 
RN-M- 3 9 
RN-M-39 
RN-M-4 1 
RN-M- 4 2 
RN-M-43 
RN-M- 4 4 
RN-M- 4 5 
RN-M- 4 6 
RN-M- 4 7 
RN-M- 4 8 

4346625 
4346672 
4346655 
4346647 
4346709 
4346628 
4346634 
4346583 
4346609 
4346679 
4346590 
4346577 
4346587 
4346573 
4346725 
4346598 
4346665 
4346578 
4346619 
4346643 
4346588 
4346682 
4346589 
4346582 
4346641 

0.5 
0.7 

<0.3 
0.7 
0.5 
0.4 
0.6 

<0.3 
0.6 
0.6 
01.7 
0.5 
0.4 
0.3 
0.5 
0.4 
0.4 
0.8 
0.5 
0.7 
0.9 
0.4 

c0.3 
1.1 

<0.3 

5E-10 
7E-10 
<3E-10 
7E-10 
5E- 110 
4E-10 
6E-10 

<3E-10 
6E-10 
6E-10 
7E-10 
5E- I O  
4E-I0 
3E-10 
5E-10 
4E-10 
4E-10 
8E-10 
5E-10 
7E-10 
9E-10 
4E-10 
<3E-10 
1. !LE-09 
<3E-10 

a A  i n d i c a t e s  t h a t  t h e  maximum c o n c e n t r a t i o n  was below t h e  

b S c i e n t i f i c  n o t a t i o n  E-10 = " x   IO-''^. 
d e t e c t i o n  l i m i t  (number shown is d e t e c t i o n  l i m i t ) .  
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Table A-3. Radon Data for Monticello, Third Qumter 1999 
,(date installed: 07/21/1999; date removed: 10/27/1999) a 

Sample 
Location 

Detect or 
Number 

R-M-1-RN 
R-M- 1-RN 
R-M-2-RN 
R-M-3-RN 
R-M-3-RN 
R-M-4-RN 
R-M-5-RN 
R-M-5-RN 
R-M- 6-RN 
R-M- 6-RN 
R-M-7-RN 
R-M-7-RN 
R-M- 8-RN 
R-M-9-m 
R-M- 9-RN 
RN-M- 0 4 
RN-M- 0 6 
RN-M- 0 7 
RN-M- 0 7 
RN-M- 0 8 
RN-M- 0 9 
RN-M- 0 9 
RN-MY 10 
RN-M- 10 
RN-M-11 
RN-M-14 

4397449 
4397464 
4397451 
4397470 
4397480 
4397460 
4397455 
4397459 
4397428 
4397477 
4397431 
4397473 
4397465 
4397433 
4397454 
4397461 
4397490 
4397441 
4 397 4 52 
4397457 
4397444 
4397500 
4397472 
4397489 
4397462 
4397445 

0.6 
0.4 
0.3 
0.6 
0.4 

<0.3 
<0.3 
<0.3 
<0.3 
0.4 

<0.3 
<0.3 
0.5 

<0.3 
<0.3 
0.5 
0.5 

<0.3 
0.4 

<0.3 
0.4 

<0.3 
<0,3 
0.4 

C0.3 
c0.3 

6E- 10 
4E-10 
3E-10 
6E-10 
4E-10 
<3E-10 
<3E-10 
<3E-10 
<3E-10 
4E-10 

<3E-10 
C3E-10 

5E-I0 
<3E-10 
<3E-10 
5E-10 
5E-10 
<3E-10 
4E-10 

<3E-10 
4E-10 
<3E-101 
<3E-10 
4E-10 
c3E-101 
<3E-10 

" A  "<" i n d i c a t e s  t h a t  t h e  maximum c o n c e n t r a t i o n  was below t h e  

b ~ c i e n t i f i c  n o t a t i o n  E-10 = "x 1 0 - ' O n .  
d e t e c t i o n  l i m i t  (number shown i s  d e t e c t i o n  l i m i t l .  

1999 MMTS h u a l  Site Environmental Summary DOBGrand Junction Office 
Page A-6 October 2000 



Table A-3 (continued). Radon Data for Monticello, nird Quarter I999 
(date installed: 0 7/2 111 999; date removed: I012 7/I 999) a 

Radon 
Sample Detector Concentration ............................... Location Number 

(pCi /L 1 (pCi/mL) 

RN-M- 15 
RN-M- 1 6 
RN-M- 18 
RN-M-20 
RN-M-2 2 
RN-M-2 4 
RN-M-2 6 
RN-M-28 
RN-M- 3 0 
RN-M- 3 2 
RN-M- 3 4 
RN-M- 3 7 
RN-M- 3 8 
RN-M-3 9 
RN-M-4 1 
RN-M- 4 2 
RN-M- 4 2 
RN-M- 4 3 
RN-M- 4 5 
RN-M- 4 6 
RN-M- 4 7 
RN-M- 4 7 
RN-M- 4 8 

4397440 
4397478 
4397434 
4397430 
4397443 
4397429 
4397426 
4397450 
4397427 
4397474 
4397488 
4397471 
4397481 
4397479 
4397432 
4397468 
4397491 
4397458 
4397476 
4397446 
4397435 
4397456 
4397482 

0.4 
0.9 
0.4 
0.4 
0.6 
0.6 
0.6 
1.3 
0.9 
0.4 
0.5 
0.4 
0.5 
0.4 
0.8 
0.6 
0.6 
0.6 

<0.3 
1.2 
0.4 

<0.3 
0.5 

4E-101 
9E-10 
4E-10 
4E-10 
6E-10 
6E-10 
6E-10 

1.3E-09 
9E-10 
4E-10 
5E-10 
4E-10 
5E-10 
4E-10 
8E-10 
6E-10 
6E-10 
6E-10 

<3E-10 
1.2E-09 
4E-10 
<3E-10 
5E-10 

' A  "<" indicates that the maximum concentration was below the 

b~cientific notation E-10 = "x  IO-^'". 
detection limit (number shown is detection limit). 
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Table A-4. Radon Data for Monticello, Fourth Quarter 1999 
(date instaIled: 1012 711999; date removed: 01/25/2000) a 

Sample 
Location 

Detector 
Number 

R-M-I-RN 
R-M-2-RN 
R-M-3-RN 
R-M-3-RN 
R-M- 4 -RN 
R-M-5-RN 
R-M- 6-RN 
R-M-7-RN 
R-M-7-RN 
R-M-8-RN 
R-M- 8 -RN 
R-M-9-RN 
R-M-9-RN 
RN-M- 0 4 
RN-M- 0 4 
RN-M- 0 6 
RN-M- 0 6 
RN-M- 07 
RN-M-07 
RN-M-10 8 
RN-M- 0 9 
RN-M- 10 
RN-M- 10 
RN-M- 1 I 
RN-M- 14 
RN-M- 15 
RN-M-16 

4400475 
4400397 
4400351 
4400412 
4400408 
4400328 
4400284 
4400463 
4400531 
4400348 
4400350 
4400283 
4400392 
4400462 
4400464 
4400318 
4400378 
4400277 
4400367 
4400439 
4400316 
4400306 
4400450 
4400286 
4400293 
4400334 
4400490 

0.6 
0.4 
0.5 

<0.3 
0.4 

c0.3 
0.6 

c0.3 
0.5 
0.9 
0.5 
1.1 
0.7 
0.9 
0.9 

c0.3 
0.4 
0.9 
0.4 
0.5 
0.4 
0.8 
0.3 
0.6 
0.4 
0.5 
1.0 

6E-10 
4E-I0 
5E-10 
<3E-10 
4E-10 

<3E-10 
6E-10 

<3E-10 
5E-10 
9E-10 
5E-10 

1. 1E-019 
7E-10 
9E-10 
9E-10 

<3E-10 
4E-10 
9E-10 
4E-10 
5E-10 
4E-10 

, 8E-10 
3E-10 
6E-10 
4E-10 
5E-10 

1.OE-09 

' A  "<" indicates that the maximum concentration was below the 

b ~ c i e n t i f i c  notation E-10 = "x 10+'~. 
detection limit (number shown is detection limit). 

____- 
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Table A 4  (continued). Radon Data for Monticello, Fourth Quarter 1999 
(date installed: 10/27/1999; date removed: 01/25/2000) a 

Sample 
Location 

Detector 
Number 

RN-M- 1 8 
RN-M-20 
RN-M-22 
RN-M-2 4 
RN-M-2 6 
RN-M-2 8 
RN-M- 3 0 
RN-M-32 
RN-M- 3 4 
RN-M- 3 7 
RN-M-3 8 
RN-M- 3 9 
RN-M- 4 1 
RN-M- 4 1 
RN-M- 4 5 
RN-M- 4 5 
RN-M-4 6 
RN-M- 4 7 
RN-M- 4 7 
RN-M- 4 8 
RN-M- 4 8 

4400297 
4400440 
4400339 
4400363 
4400289 
4 4 0 0 3 011 
4400304 
4400373 
4400403 
4408195 
4400337 
4400282 
4400319 
4400338 
4400394 
4400479 
400493 
4400308 
4408186 
4400285 
4400322 

0.5 
0.8 
1.4 
3.9 
0.7 
0.8 
1.0 
0.7 
0.4 
1.0 
0.6 
0.9 
1.0 
0.5 
0.8 
1.0 
1.1 
0.6 
0.6 
1.1 
0.5 

5E-10 
8E-10 

1.4E-09 
3.9E-09 
7E-10 
8E-10 

1 .OE-09 
7E-10 
4E-10 

1.OE-09 
6E-10 
9E-10 

1.OE-09 
5E-10 
8E-10 

1.OE-09 
1.1E-09 
6E-10 
6E-10 

1.1E-09 
5E-10 

indicates that the maximum concentration was below the . A  ,*<n 

detection limit (number shown is detection limit). 
Scientific notation E-10 = " x  IO-"**. 
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Table A-5. Suqended Particulates (P3.410) Data at Station AIR-M-I During I999 

Sample Filter Flow Sample Weight Concen- 
Date Number Rate Time (g/F) tration 

(m3/min) a (hours) (pg/m3) 

01/05/1999 
01/11/1999 
09/17/1999 
02/05/1999 
04/07/1999 
04/13/1999 
04/19/1999 
04/25/1999 
015/ 0 1 / 1999 
05/07/1999 
05/13/1999 
05/19/1999 
05/25/1999 
05/31/1999 
06/06/1999 
06/12/1999 
06/18/1999 
06/24/1999 
06/30/1999 
07/06/1999 
07/12/1999 
07/18/1999 
07/24/1999 
07/30/1999 
08/05/1999 
08/11/1999 
08/17/1999 
08/23/1999 
08/29/1999 

6733625 
6733617 
6733607 
6884182 
6884174 
6884166 
6884158 
6884150 
6884142 
6884134 
6884126 
6884118 
6884110 
6884102 
6907094 
6907086 
6907078 
6907070 
6907061 
6907054 
6907046 
6907038 
6 9017 0 3 0 
6907022 
6907014 
6907006 
6908198 
6908191 
6908184 

0.982 
0.979 
0.962 
0.980 
0.937 
0.927 
0.943 
0.942 
0.942 
0.932 
0.944 
0.924 
0.950 
0.941 
0.933 
0.938 
0.923 
0.912 
0.926 
0.916 
0.919 
0.939 
0.932 
0.923 
0.925 
0.923 
0.925 
0.919 
0.920 

23.98 
23.98 
23.97 
23.98 
24.02 
24.02 
24.00 
23.98 
24.02 
23.98 
24.02 
23.98 
24.00 
23.98 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.00 
24.02 
24.02 
24.02 
24.02 
24.02 
24.03 
24.00 

0.0229 
0.0194 
0.0072 
0.0005 
0.0499 
0.0321 
0. 05013 
01. 0027 
0.0043 
0.0130 
0.0280 
0.04'32 
0.0106 
0.0188 
10.0067 
0.0181 
0.0191 
0.0419 
0.0340 
0.0464 
0.0294 
0.0163 
0.0129 
0.0074 
0.0106 
0.0094 
0.0054 
0.0115 
0.0085 

16 
14 
5 

<I 
37 
24 
37 
2 
3 
10 
21 
32 
8 
14 
5 
13 
14 
32 
25 
35 
22 
12 
10 
6 
8 
7 
4 
9 
6 

*Volume values of flow have been corrected to EPA 

bGrams per filter. 
standard temperature and pressure. 
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Table A-5 (continued). Suspended Particulates (PMlo) Data at Station AIR-M-I During I999 

Sample Filter Flow Sample Weight Concen- 
Date Number Rate Time (g/F) tration 

(m3/min) a (hours) ( 1.1g/m3 I 

09 /04 /1999  
019/1 o /  1999  
09 /16 /1999  
09 /22 /1999  
0 9 / 2 8 / 1 9 9 9  
1 0 / 0 4 / 1 9 9 9  
1 0 / 1 0 / 1 9 9 9  
1 0 / 2 2 / 1 9 9 9  
1 0 / 2 8 / 1 9 9 9  
1 1 / 0 9 / 1 9 9 9  
1 1 / 1 5 / 1 9 9 9  
1 1 / 2 1 / 1 9 9 9  
1 1 / 2 7 / 1 9 9 9  
1 2 / 0 3 / 1 9 9 9  
1 2 / 0 9 / 1 9 9 9  
1 2 / 1 5 / 1 9 9 9  
1 2 / 2 1 / 1 9 9 9  
1 2 / 2 7 / 1 9 9 9  

6908177 0.926 
6908170 0.922 
6908163 0.933 
6908156 0.929 
6908149 0.945 
6908142 0.946 
6908136 0.959 
6908124 0,919 
6908119 0.917 
6908105 0.971 
7045798 0.969 
7 0 4 5 7 9 1  0.993 
7 04 57 8 4  0.990 
7045777 1.016 
7045770 1.025 
7045763 0.998 
7045755 0.957 
7045748 0.952 

24.00 
24.03 
24.00 
24.02 
24.02 
24.00 
24.03 
24.07 
24.00 
2 4  - 07 
24.00 
24.03 
24.02 
24.02 
24.02 
24.02 
24.00 
24.02 

0.0193 
0.0167 
0.0025 
0.0124 
0.0123 
0.0281 
0.0170 
0.0477 
0.05701 
0.0481 
0.0556 
0.0063 
0.0296 
0.0273 
0.0125 
0 .0100  
0.0037 
0.0216 

'Volume values of flow have been corrected to EPA 

bGrarns per filter. 
standard temperature and pressure. 

1 4  
1 3  

2 
9 
9 

2 1  
1 2  
3 6  
43 
34 
40 

4 
2 1  
1 9  

8 
7 
3 

1 6  
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Table A-6. Suqended Particuhtes ( P A 4 ~ 0 )  Data at Station AIR-M-3 During I999 

Sample F i l t e r  Flow Sample Weight Concen- 
Date N u m b e r  Rate Time (g/F) t r a t i o n  

(m3/min) a (hours)  (vg/m3) 

0 1 / 0 5 / 1 9 9 9  
01 /17 /1999  
01 /23 /1999  
01 /29 /1999  
02 /05 /1999  
04 /07 /1999  
04 /13 /1999  
04 /19 /1999  
04 /25 /1999  
05 /01 /1999  
05 /07 /1999  
05 /13 /1999  
05 /19 /1999  
05 /25 /1999  
05 /31 /1999  
06 /06 /1999  
06 /12 /1999  
06 /18 /1999  
06 /24 /1999  
06 /30 /1999  
07 /06 /1999  
0 7 / 1 2 / 1 9 9 9  
0 7 / 1 8 / 1 9 9 9  
07 /24 /1999  
07 /30 /1999  

6733624 
6733606 
6884198 
6884189 
6884181 
6884173 
6884165 
6884157 
6884149 
6884141 
6884133 
6884125 
6884117 
6884109 
6884801 
6907093 
6907085 
6907077 
6907069 
6907061 
6907053 
6907045 
6907037 
6907029 
6907021 

0.967 
0.964 
0 .901  
0.937 
0.932 
0.956 
0.979 
0.963 
0.863 
0.895 
0 .951  
0.948 
0.944 
0.953 
0.945 
0.952 
0.942 
0.944 
0.965 
0.948 
0.952 
0.940 
0.944 
0.906 
0.912 

23.93 
23.93 
23.92 
23.94 
23.94 
23.97 
23.90 
23.88 
23.89 
23.90 
23.88 
23.90 
23.89 
23.90 
23.90 
23 .91  
23 .81  
24.02 
23.89 
23.88 
23.90 
23.93 
23.92 
2 3 . 9 1  
23.92 

0.0387 
0.0069 
0.0066 
0.0094 
0.0052 
0.0693 
0.0340 
0.0347 
0.0064 
0.0290 
0.0205 
0 - 0392 
0.0394 
0.0232 
0.0192 
0.0111 
0.0197 
0.0288 
0.0449 
0.0598 
0.0354 
0.0373 
0.0147 
01. 0150 
0.0107 

28 
5 
5 
7 
4 

50 
24 
25  

5 
23 
1 5  
2 9  
2 9  
17  
1 4  

8 
1 5  
2 1  
32 
44 
2 6  
28 
11 
12  

8 

'Volume values  of flow have been corrected to EPA 

bGrams per f i l t e r .  
standard temperature and pressure .  

I 
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Table A-ti (contimred). Suspended Particulates (Piki~(s Data at Station AIR-M-3 During 1999 

Sample 
Date 

F i l t e r  
Number 

Flow Sample Weight Concen- 
R a t e  Time (g /F)  t r a t i o n  

(m3/min) a (hours )  (pg/m3) 

0 8 / 0 5 / 1 9 9 9  
0 8 / 1 1 / 1 9 9 9  
0 8 / 1 7 / 1 9 9 9  
0 8 / 2 3 / 1 9 9 9  
0 8 / 2 9 / 1 9 9 9  
0 9 / 0 4 / 1 9 9 9  
0 9 / 1 0 / 1 9 9 9  
0 9 / 1 6 / 1 9 9 9  
0 9 / 2 2 / 1 9 9 9  
0 9 / 2 8 / 1 9 9 9  
1 0 / 0 4 / 1 9 9 9  
1 0 / 2 8 / 1 9 9 9  
1 1 / 0 3 / 1 9 9 9  
1 1 / 0 9 / 1 9 9 9  
1 1 / 1 5 / 1 9 9 9  
1 1 / 2 1 / 1 9 9 9  
1 1 / 2 7 / 1 9 9 9  
1 2 / 0 3 / 1 9 9 9  
1 2 / 0 9 / 1 9 9 9  
1 2 / 1 5 / 1 9 9 9  
1 2 / 2 1 / 1 9 9 9  
1 2 / 2 7 / 1 9 9 9  

6907013 
6907005 
6908197 
6908190 
6908183 
6908186 
6 9 018 1 6 9 
6908162 
6908155 
6 9 018 1 4 8 
6908141  
6908118 
6908111  
6908104 
7045797  
7045790  
7045783  
7045776  
7045769  
7045762 
7045754 
7045747 

0.897 
0.928 
0.898 
0.939 
0 .941  
0.945 
0.942 
0.856 
0.948 
0.897 
0.886 
0.888 
0.925 
0.893 
0.955 
0.833 
0.847 
0.805 
0.810 
0.947 
0.956 
0.968 

23.93 
23 .91  
23 - 96  
23 - 93 
23.94 
23.94 
23.92 
23.94 
23.93 
23.92 
23.92 
23.92 
23.89 
23.91 
23.89 
23.90 
23.90 
23.93 
23.92 
23.90 
23.93 
23.89 

0.0334 
0.0124 
0.0217 
0 -10148 
0.0072 
0.0151 
0.0408 
0.0063 
0.0113 
0.0105 
0.0155 
0.0593 
0.0411 

-0.0003 
0.0502 
0 - 0178 
0.0151 
0.0270 
0.0178 
01. 0284 
0.0091 
01. 0 2 5 1  

26  
9 

1 7  
11 

5 
11 
30 

5 
8 
8 

1 2  
47 
3 1  
<l! 
37 
1 5  
1 2  
23 
1 5  
2 1  

7 
1 8  

~ ~~~ 

*Volume values of flow have been corrected to EPA 

blGrams per filter. 
standard temperature and pressure. 
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Table A-7. Suspended Particulates (PMd Data at Station AIR-M-5 During 1999 

Sample 
Date 

Filter 
Number 

F1 ow Sample Weight Concen- 
Rate Time ( 9 ; / ~ )  tration 
(m3/min) a (hours) ( w / m 3  

01 /05 /1999  
01 /11 /1999  
0 1 / 1 7 / 1 9 9 9  
01 /23 /1999  
01 /29 /1999  
02 /05 /1999  
04 /07 /1999  
0 4 / 1 3 / 1 9 9 9  
0 4 / 1 9 / 1 9 9 9  
04 /25 /1999  
05 /01 /1999  
05 /07 /1999  
05 /13 /1999  
05 /19 /1999  
05 /25 /1999  
05 /31 /1999  
06 /06 /1999  
06 /12 /1999  
06 /18 /1999  
06 /24 /1999  
06 /30 /1999  
0 7 / 0 6 / 1 9 9 9  
0 7 / 1 2 / 1 9 9 9  
07 /18 /1999  
0 7 / 2 4 / 1 9 9 9  
0 7 / 3 0 / 1 9 9 9  
08 /05 /1999  
08 /11 /1999  
08 /17 /1999  
1 2 / 2 7 / 1 9 9 9  

6733623 
6733615 
6733605 
6884197 
6884188 
6884180 
6884172 
6884164 
6884156 
6884148 
6884140 
6884132 
6884124 
6884116 
6884108 
6907100 
6907092 
6907084 
6907076 
6907068 
6 9 0 710 6 0 
6907052 
6907044 
6907036 
6907028 
6907020 
6907012 
6907004 
6908196 
7045746 

0.970 
0.967 
1.157 
0.985 
0.974 
0.968 
0.925 
0.915 
0.915 
0.914 
0.934 
0.904 
0.900 
0.897 
0.907 
0.897 
0.906 
0.894 
0.896 
0.884 
0.883 
0.888 
0.892 
0.896 
0.889 
0.895 
0.897 
0.895 
0.898 
1 .016  

24.08 
24.07 
24.06 
24.08 
24.08 
24 .09  
24.10 
24.07 
24.06 
24.05 
24.08 
24.08 
2 4  .lo8 
24.07 
24.09 
24.07 
24.08 
24.08 
24.08 
24.07 
24.08 
24.09 
24.09 
24.09 
24.09 
24.10 
24 .09  
2 4 - 0 9  
24.08 
24.60 

0.0104 
0.0170 
0,0079 
0,0053 
0.0095 
01. 0047 
0.0423 
0.0307 
0.0214 
0.0066 
0.0087 
0.0145 
0.0253 
0.0309 
0.0139 
0.0147 
0.0083 
0.0189 
0.0288 
0.0218 
0.0287 
0.0252 
0.0226 
0.0123 
0.0129 
0 .0091  
0.0108 
0.0094 
0.0092 
0.0448 

7 
1 2  

5 
4 
7 
3 

32 
23  
1 6  

5 
7 

11 
1 9  
2 4  
11 
11 

6 
1 5  
22 
1 7  
23  
2 01 
1 8  

9 
1 0  

7 
8 
7 
7 

30  

“Volume values of flow have been corrected to €PA 

b G r a m s  per filter. 
standard temperature and pressure. 
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Table A-8. Suspended Particulates (PMd Data at Station AIR-M-6 During 1999 

Sample Filter Flow Sample Weight Concen- 
Date Number Rate Time (g/F) tration 

(m3/min) a (hours) ( w / m 3  ) 

01 /05 /1999  6733622 
01 /11 /1999  6733614 
0 1 / 1 7 / 1 9 9 9  6733604 
0 1 / 2 3 / 1 9 9 9  6884196 
0 1 / 2 9 / 1 9 9 9  6884187 
0 2 / 0 5 / 1 9 9 9  6884179 
0 4 / 0 7 / 1 9 9 9  6884171  
0 4 / 1 3 / 1 9 9 9  6884163 
0 4 / 1 9 / 1 9 9 9  6884155 
0 4 / 2 5 / 1 9 9 9  6884147 
05 /01 /1999  6884139 
0 5 / 0 7 / 1 9 9 9  6884131  
0 5 / 1 3 / 1 9 9 9  6884123 
05 /19 /1999  6884115 
105/25/  1 9 9 9  68 84107 
05 /31 /1999  6907099 
0 6 / 0 6 / 1 9 9 9  6907091  
0 6 / 1 2 / 1 9 9 9  6907083 
06 /18 /1999  6907075 
06 /24 /1999  6907067 
0 6 / 3 0 / 1 9 9 9  6907059 
0 7 / 0 6 / 1 9 9 9  6907051  
0 7 / 1 2 / 1 9 9 9  6907043 
0 7 / 1 8 / 1 9 9 9  6907035 
07 /24 /1999  6907027 
1 1 / 0 3 / 1 9 9 9  6908110 
1 1 / 0 9 / 1 9 9 9  6908103 
1 1 / 1 5 / 1 9 9 9  7045796  
1 1 / 2 1 / 1 9 9 9  7045789  
1 1 / 2 7 / 1 9 9 9  7045782 
1 2 / 0 3 / 1 9 9 9  7045775  
1 2 / 0 9 / 1 9 9 9  7045768 
1 2 / 1 5 / 1 9 9 9  7045760  
1 2 / 2 1 / 1 9 9 9  7054753  
1 2 / 2 7 / 1 9 9 9  7045745  

0.963 
0.990 
0.944 
0.962 
0.967 
0.976 
0.949 
0.894 
0.953 
0.894 
0.924 
01. 914 
0.925 
0 .921  
0.917 
0.906 
0.930 
0.918 
0.920 
0.922 
0.906 
0 . 9 1 1  
0.915 
0.920 
0.913 
0.955 
0.955 
0.967 
0.947 
0.944 
0.970 
0.979 
0.986 
0.975 
0.969 

23.87 
23 .85  
23.87 
23.87 
23.88 
23.88 
23 .89  
23.87 
23 .85  
23.85 
23.88 
23 .85  
23.84 
23 .85  
23.84 
23 .85  
23.85 
23.84 
23.84 
23.84 
23.84 
23.85 
23.84 
23.85 
23.84 
23.88 
23.87 
23.87 
23.88 
23.88 
23 .85  
23 .86  
23.82 
23.88 
23.85 

0.0099 
0.0160 
0.0045 
0 .0061  
0.0063 
0.0471 
0.0364 
0.0253 
0.0205 
0.0017 
0.0060 
0.0099 
0.0249 
0.0243 
0.0121 
0.0138 
0.0062 
0.0126 
0.0176 
0.0169 
0 .0151  
0.0220 
0.0208 
0.0104 
0.0123 
0.0184 
0.0153 
0 .0231  
0.0101 
0.0128 
0 . 0 1 7 1  
0.0053 
0.0075 
0.0043 
0.0094 

7 
11 

3 
4 
5 

34  
27 
20 
1 5  
1 
5 
8 

1 9  
18  

9 
11 

5 
1 0  
1 3  
1 3  
1 2  
17  
1 6  

8 
9 

13  
11 
17 

7 
9 

12  
4 
5 
3 
7 

aVolume v a l u e s  of flow have been c o r r e c t e d  t o  EPA 

bGrarns per f i l t e r .  
standard temperature and p r e s s u r e .  
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Table A-9. Supended Particdates (PMl(s Data at Station AIR-M-7 During I999 

Sample Filter Flow Sample Weight Concen- 
Date Number Rate Time (g/F) tration 

(m3/min) a (hours) ( 1.1g/m3) 

0 1 / 0 5 / 1 9 9 9  
0 1 / 1 1 / 1 9 9 9  
01 /17 /1999  
01 /23 /2999  
01 /29 /1999  
0 4 / 0 7 / 1 9 9 9  
0 4 / 1 3 / 1 9 9 9  
04 /19 /1999  
04 /25 /1999  
05 /01 /1999  
05 /07 /1999  
05 /13 /1999  
05 /19 /1999  
05 /25 /1999  
05 /31 /1999  
06 /06 /1999  
06 /12 /1999  
06 /24 /1999  
06 /30 /1999  
07 /06 /1999  
07 /12 /1999  
07 /18 /1999  
07 /24 /1999  
07 /30 /1999  
08 /05 /1999  
08 /11 /1999  
08 /17 /1999  
08 /23 /1999  
08 /29 /1999  

6733621  
6733613 
6733603 
6884191  
6884186 
6884170 
68 8 4  1 6 2  
6884154 
6884146 
6884138 
6884130 
6884122 
6884114 
6884106 
6907098 
6907090 
6907082 
6907066 
6907058 
6907050 
6907042 
6907034 
6907026 
6907018 
6907010 
6907002 
6908195 
6908188 
6908181  

0.949 
0.959 
0.945 
0.934 
0.952 
0.921 
0.910 
0,910 
0.954 
0.926 
0.916 
0.898 
0.894 
0.918 
0.908 
0.917 
0.905 
0.894 
0.892 
0.884 
10.902 
0.8801 
0.886 
0.906 
0.894 
0.906 
0.895 
0.888 
0.889 

24.08 
24.08 
24.07 
24.02 
24.09 
24.07 
24.02 
24.10 
24.09 
24.05 
24.05 
24.04 
24.06 
24.06 
24 .06  
24.08 
24.08 
24.04 
24.06 
24.04 
24.00 
24.  014 
24.04 
24.07 
23.56 
24.60 
24.05 
24 .05  
24.06 

0.0029 
0.0034 
0.0023 
0.0035 
0.0019 
0.0327 
0.0202 
0.0136 
0.0001 
0.0068 
0.0084 
0.0169 
0.0197 
0 - 0067 
0 .0161  
0.0053 
0.0110 
0.0152 
0.0162 
0.0136 
0.0129 
0.0091 
0.0138 
0.0059 
0.0072 
0.0060 
0.0055 
0.0092 
0.0050 

2 
2 
2 
3 
1 

25  
1 5  
1 0  
<1 

5 
6 

1 3  
1 5  

5 
1 2  

4 
8 

12  
1 3  
11 
1 0  

7 
11 

5 
6 
4 
4 
7 
4 

m 
I 
I 
1 
I 
19 
I 
P 
1 
I 

I 

I 
I 
P 

m 

m 
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Table A-9 (continueci). Suspended Particulates (ipM,a) Data at Station AIR-M-7 During 1999 

Sample 
Date 

F i l t e r  
N u m b e r  

Flow Sample Weight Concen- 
Rate T i m e  (g /F)  t r a t i o n  

(m3/min) a (hours)  ( F.1g/m3 1 

0 9 / 0 4 / 1 9 9 9  
09 /10 /1999  
0 9 / 1 6 / 1 9 9 9  
0 9 / 2 2 / 1 9 9 9  
0 9 / 2 8 / 1 9 9 9  
1 0 / 0 4 / 1 9 9 9  
1 0 / 1 0 / 1 9 9 9  
1 0 / 1 6 / 1 9 9 9  
1 0 / 2 2 / 1 9 9 9  
1 0 / 2 8 / 1 9 9 9  
1 1 / 0 3 / 1 9 9 9  
1 1 / 0 9 / 1 9 9 9  
1 1 / 1 5 / 1 9 9 9  
1 1 / 2 1 / 1 9 9 9  
1 1 / 2 7 / 1 9 9 9  
1 2 / 0 3 / 1 9 9 9  
1 2 / 0 9 / 1 9 9 9  
1 2 / 1 5 / 1 9 9 9  
1 2 / 2 1 / 1 9 9 9  
1 2 / 2 7 / 1 9 9 9  

6908174 
6908167 
6908160 
6908153 
6908146 
6908140 
6908134 
6908128 
6908123 
6908116 
6908109 
6908102 
7045795  
7045788 
7 0 4 5 7 8 1  
7045774 
7045767 
7045759  
7045752 
7045744 

0.908 
0 . 8 9 1  
0.903 
0.912 
0.929 
0.927 
0.925 
0.929 
0.919 
0.916 
0 .961  
0.937 
0.907 
0.888 
0.899 
0.909 
0.904 
0.910 
0.928 
0.923 

24.07 
24 .06  
24.05 
24 - 1 0  
2 4 - 1 0  
24.10 
24.05 
24 .11  
24.07 
24.09 
24.10 
24.10 
24 .11  
2 4 . 1 1  
24.07 
24 .06  
24.10 
24.08 
24 .09  
24.07 

0 I 0127 
0.0112 
0.0019 
0.0081 
0.0090 
0.0227 
0.0012 
0.0191 
0.0188 
0.0184 
0.0147 
0.0166 
0.0217 
10.0044 
0.0057 
0.0049 
0.0033 
0.0066 
0.0031 
0.0063 

1 0  
9 
1 
6 
7 

1 7  
1 

1 4  
1 4  
1 4  
11 
1 2  
1 7  

3 
4 
4 
3 
5 
2 
5 

'Volume v a l u e s  of f l o w  have been corrected t o  EPA 

bGrams per  f i l t e r .  
standard temperature and pressure .  
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Table A-IO. Suspended Particulates (ipMlla) Data at Station AIR-M-8 During I999 
~ ~~ 

SampPe Filter Flow Sample Weight Concen- 
Date Number Rate Time (g/F) tration 

(m3/min) a (hours) ( w / m 3  ) 

01/05/1999 
01/11/1999 
01/17/1999 
01/23/1999 
02/05/1999 
04/07/1999 
04/13/1999 
04/19/1999 
04/25/1999 
05/01/1999 
05/07/1999 
05/13/1999 
05/19/1999 
05/25/1999 
05/31/1999 
06/06/1999 
06/12/1999 
06/18/1999 
06/24/1999 
06/30/1999 
07/06/1999 
07/12/1999 
07/18/1999 
07/24/1999 
07/30/1999 

6733620 
6733612 
6733602 
6884194 
6884177 
6884179 
6884161 
6884153 
6884145 
6884137 
6884129 
6884121 
6884113 
6884105 
6907097 
6907089 
6907081 
6907073 
6907065 
6907057 
6907049 
6907041 
6907033 
6907025 
6907017 

0.983 
0.950 
0.935 
0.967 
0.978 
0.939 
0.928 
0.928 
0.959 
0.977 
0.934 
0.958 
1.039 
0.994 
0,940 
0.949 
0.936 
0.910 
0.911 
0.895 
0.901 
0.919 
0.938 
0.902 
0.909 

24.05 0.0546 
24.21 0.0018 
24.24 0.0046 
24.25 0.0024 
24.15 -0.0002 
24.24 0.0381 
24.22 0.0312 
24.22 0.0137 
24.22 0.0022 
24.24 0.0058 
24-21 0.0130 
24.22 0.0206 
24.23 0.0205 
24.22 0.0081 
24.22 0.0231 
24.22 0.0056 
24.21 0.0201 
24.23 0.0202 
24.21 0.0185 
24.24 0.0375 
24.22 0.0287 
24.20 0.0319 
24.32 0.0167 
24.21 0.0107 
24.20 0.0076 

38 
1 
3 
2 

<1 
28 
23 
10 
2 
4 
10 
15 
14 
6 
17 
4 
15 
15 
14 
29 
22 
24 
12 
.8 
6 

"Volume values of flow have been corrected to €PA 

b G r a m ~  per filter. 
standard temperature and pressure. 
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Table A-1 0 (continued). Suspended ParticuIutes (PMla) Data ut Station AIR-M-8 During 1999 

Sample Filter Flow Sample Weight Concen- 
Date Number Rate Time (g/F) tration 

(m3/rnin) a (hours) (13g/m3) 

08/05/1999 6907009 
08/11/1999 6907001 
08/17/1999 6908194 
08/23/1999 6908187 
08/29/1999 6908180 
09/04/1999 6908173 
09/10/1999 6908166 
09/16/1999 6908159 
09/22/1999 6908152 
09/28/1999 6908145 
10/04/1999 6908139 
10 /10 /1999 6908133 
10 /16 /1999 6908127 
10/22/1999 6908122 
10 /28 /1999 6908115 
11/03/1999 6908108 
11 /09 /1999 6908101 
11/15/1999 7045794 
11/21/1999 7045787 
11 /27 /1999 7045780 
12 /03 /1999 7045773 
12 /15 /1999 7045758 
12/21/1999 7045751 
12/27/1999 7045743 

0.143 
0.895 
0.926 
0.918 
0.920 
0.940 
0.922 
0.934 
0.944 
0.948 
0.931 
0.943 
0.962 
0.951 
0.949 
0.970 
0.956 
0.953 
0.977 
0.975 
1.000 
1.016 
1 - 005 
0.956 

24.50 
24.22 
24.22 
24.29 
24.20 
23.45 
25.04 
24.23 
24.23 
24.23 
24.22 
24.15 
24.21 
24.22 
24.12 
24.22 
24.11 
24.14 
24.14 
24.22 
24.23 
24.28 
24.14 
24.12 

0.0094 
0.0090 
0.0172 
0.0243 
0 - 0042 
0.0166 
0.0143 
0.0051 
0.0546 
0.0265 
0.0238 
0.0019 
0.0969 
0.0379 
0.0357 
0.0248 
0.0199 
0.0177 
0 - 0124 
0.0050 
0 0078 
0.1022 
0.0113 
0.0429 

45 
7 

1 3  
1 8  

3 
13 
1 0  

4 
40 
19  
1 8  
1 

69 
27 
26 
1 8  
1 4  
13 

9 
4 
5 

69 
8 

3.1 

‘Volume values  of flow have been corrected t o  EPA 

b G r a m s  per f i l t e r .  
standard temperature and pressure .  
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Table A-1 1. Suspended Particulates (73410) Data at Station AIR-M-8A During 1999 

Sample Filter Flow Sample Weight Concen- 
Date Number Rate Time (g/F) tration 

(m3/min) a (hours) ( w/m3 

01/05/1999 
01/11/1999 
01/17/1999 
01/23/1999 
01/29/1999 
04/07/1999 
04/13/1999 
04/19/1999 
04/25/1999 
05/01/1999 
05/07/1999 
05/13/1999 
05/19/1999 
05/25/1999 
05/31/1999 
06/06/1999 
06/12/1999 
06/18/1999 
06/24/1999 
06/30/1999 
07/06/1999 
07/12/1999 
07/18/1999 
07/24/1999 
017 / 3 O /  I99 9 

6733619 
6733609 
6733601 
6884193 
6884184 
6884168 
6884160 
6884152 
6884144 
6884136 
6884128 
6884120 
6884112 
6884104 
6907096 
6907088 
6907080 
6907072 
6907064 
6907056 
6907048 
6907040 
6907032 
6907024 
6907016 

0.974 
0.971 
0.971 
1.021 
1.048 
0.941 
0.956 
1.044 
0.992 
0.921 
0.960 
0.957 
0.977 
0.962 
0.955 
0.961 
0.956 
0.953 
0.945 
0.898 
0.947 
0.950 
0.930 
0.925 
0.930 

24.01 
24.00 
24.00 
24.03 
23.97 
23.98 
23.93 
23.89 
23.92 
23.90 
23.93 
23.91 
23.91 
24.00 
23.90 
23.98 
23.91 
23.75 
24.10 
23.96 
23.98 
23.94 
24.05 
24.00 
23.97 

0.0687 
0.0093 
0.0014 
0.0039 
0.0059 
0.0484 
0.0408 
0.0157 
0 . 012 0 8 
0.0052 
0.0162 
0.0251 
0.0251 
O . O l ! l O  
0.0260 
0.0071 
0.0196 
0.0208 
0.0199 
0.0544 
0.0297 
0.0320 
0.0170 
0.0105 
0.0094 

49 
7 
1 
3 
4 
36 
30 
IO 
15 
4 
12 
18 
18 
8 
19 
5 
14 
15 
15 
42 
22 
23 
13 
8 
7 

*Volume values of flow have been corrected to EPA 

b G r a m s  per filter. 
standard temperature and pressure. 
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Table A-I I (continued). Suspended ParticuIates (PiM1p) Data at Station AIR-M-8A During 1999 
~ ~ 

Sample Filter Flow Sample Weight Concen- 
Date Number Rate Time (g/F) tration 

(m3/min) a (hours) ( l.lg/m3 1 

0 8 / 0 5 / 1 9 9 9  
0 8 / 1 1 / 1 9 9 9  
0 8 / 1 7 / 1 9 9 9  
0 8 / 2 3 / 1 9 9 9  
0 8 / 2 9 / 1 9 9 9  
0 9 / 0 4 / 1 9 9 9  
0 9 / 1 0 / 1 9 9 9  
0 9 / 1 6 / 1 9 9 9  
0 9 / 2 2 / 1 9 9 9  
0 9 / 2 8 / 1 9 9 9  
1 0 / 0 4 / 1 9 9 9  
1 0 / 1 0 / 1 9 9 9  
1 0 / 1 6 / 1 9 9 9  
1 0 / 2 2 / 1 9 9 9  
1 0 / 2 8 / 1 9 9 9  
1 1 / 0 3 / 1 9 9 9  
1 1 / 0 9 / 1 9 9 9  
1 1 / 1 5 / 1 9 9 9  
1 1 / 2 1 / 1 9 9 9  
1 1 / 2 7 / 1 9 9 9  
1 2 / 0 3 / 1 9 9 9  
$ 2 / 0 9 / 1 9 9 9  
1 2 / 1 5 / 1 9 9 9  
1 2 / 2 1 / 1 9 9 9  
1 2 / 2 7 / 1 9 9 9  

6907008 
6908200 
6908193 
6908186 
6908179 
6908172 
6908165 
6908158 
6908151  
6908144 
6908138 
6908132 
6908126 
6908121  
6908114 
6908107 
7045800 
7045793 
7 0 4'57 8 6 
7045779  
7045772 
7045765  
7045757 
7045750 
7045742 

0 . 9 3 1  
0.930 
0 .931  
0.926 
0.905 
0.932 
0.929 
0 . 9 6 1  
0 . 9 1 1  
0.946 
0.935 
0.957 
0.922 
0.915 
0.937 
0.942 
0.942 
0.964 
0 .971  
0.968 
0.928 
0.957 
0.962 
0.955 
0.951 

23.93 0.0098 
23.96 0.0048 
23.94 0.0224 
24.02 0.0254 
24.00 0.0067 
23.95 0.0165 
23 .91  0.0127 
23 .96  0.0060 
23.98 -0.0366 
23.94 0.0248 
24.00 0.0045 

23.96 0.1055 
23.89 0.0358 
23.94 0.0344 
24 .01  0.0238 
23.93 0.0156 
24.00 0.0181 
23.97 0.0130 
23.92 0.0072 
23.94 0.0237 
23.93 0.0083 
23.95 0.1017 
23.97 0.0100 
23.93 0.0390 

23.94 -0.0393 

7 
4 

1 7  
1 9  

5 
1 2  
1 0  

4 
<1 
1 8  

3 
<1 
80 
27  
2 6  
1 8  
12 
1 3  

9 
5 

1 8  
6 

74 
7 

29  

"Volume values of flow have been corrected to €PA 

bGrams per filter. 
standard temperature and pressure. 
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Table A-12. Swpended Particulates (7?M]o) Data at Station AIR-M-9 During 1999 

S a m p l e  F i l t e r  F l o w  S a m p l e  Weight Concen- 
D a t e  N u m b e r  R a t e  T i m e  (g/F) t r a t i o n  

l (m3/min)  a (hours) ( v g / m 3 )  

0 1 / 0 5 / 1 9 9 9  
0 1 / 1 1 / 1 9 9 9  
0 1 / 1 7 / 1 9 9 9  
01 /23 /1999  
0 2 / 0 5 / 1 9 9 9  
04 /07 /1999  
04 /13 /1999  
04 /19 /1999  
04 /25 /1999  
05 /01 /1999  
05 /07 /1999  
05 /13 /1999  
05 /19 /1999  
05 /25 /1999  
05 /31 /1999  
06 /06 /1999  
06 /12 /1999  
06 /18 /1999  
06 /24 /1999  
06 /30 /1999  
07 /06 /1999  
07 /12 /1999  
07 /18 /1999  
0 7 / 2 4 / 1 9 9 9  
07 /30 /1999  

6733618 
6733608 
6884200 
6884192 
6884175 
6884167 
6884159 
6884151 
6884143 
6884135 
6884127 
6884119 
6884111  
6884103 
6907095 
6907087 
6907079 
6907071 
6907063 
6907055 
6907047 
6907039 
6907031 
6907023 
6907015 

0.966 
0.962 
0.962 
0.934 
0.963 
0.922 
0.911 
0.911 
0.912 
0.942 
0.961 
0.956 
0.952 
0.934 
0.953 
0.932 
0.935 
0.922 
0.909 
0.908 
0.928 
0.917 
0.907 
0.900 
0 .921  

23.98 
24.00 
23.99 
2 4 . 0 1  
24.20 
24.22 
24 .20  
24.20 
24.20 
24.22 
24.20 
24.210 
24.20 
24.20 
24 .20  
24 .20  
24.20 
24.20 
24.20 
24.201 
24.18 
24.20 
24.20 
24.18 
24.20 

-0 - 0002 
0.0042 

-0.0024 
-0.0109 
-0.0026 

0.0450 
0.0315 
0.0137 
0.0028 
0.0031 
0.0048 
0.0297 
0.0205 
0.0102 
0 .0211  
0.0053 
0.0119 
0.0184 
0.0186 
0 - 0134 
0.0188 
0.0213 
0.0106 
0.0117 
10.0087 

<1 
3 

<1 
<1 
<1 
34 
24 
1 0  

2 
2 
3 

2 1  
1 5  

8 
1 5  

4 
9 

1 4  
1 4  
1 0  
1 4  
It6 

8 
9 
7 

“Volume values  of f l o w  have been corrected t o  EPA 

bGrams per f i l t e r .  
standard temperature and pressure.  
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Table A- I2  (contimreci). Suspended Particulates (PMIII) Data at Station AIR-M-9 During I999 

Sample 
Date 

Filter 
Number 

Flow Sample Weight Concen- 
Rate Time (g/F) tration 
(m3/min) a (hours) ( pg/m3) 

08 /05 /1999  
0 8 / 1 1 / 1 9 9 9  
0 8 / 1 7 / 1 9 9 9  
0 8 / 2 3 / 1 9 9 9  
0 8 / 2 9 / 1 9 9 9  
0 9 / 0 4 / 1 9 9 9  
0 9 / 1 0 / 1 9 9 9  
0 9 / 2 8 / 1 9 9 9  
1 0 / 1 0 / 1 9 9 9  
1 0 / 1 6 / 1 9 9 9  
1 Oi/2 2 / 1999  
1 0 / 2 8 / 1 9 9 9  
1 1 / 0 3 / 1 9 9 9  
1 1 / 0 9 / 1 9 9 9  
1 1 / 1 5 / 1 9 9 9  
1 1 / 2 1 / 1 9 9 9  
1 1 / 2 7 / 1 9 9 9  
1 2 / 0 3 / 1 9 9 9  
1 2 / 0 9 / 1 9 9 9  
1 2 / 1 5 / 1 9 9 9  
1 2 / 2 1 / 1 9 9 9  
1 2 / 2 7 / 1 9 9 9  

6907007 
6908199 
6908192 
6908185 
6908178 
6908171  
6908164 
6908150 
6908131  
6908125 
6908120 
6908113 
6908106 
7045799  
7 04 57 92  
7045785  
7045778 
7 04 577 I! 
7 04 57  64 
7045756  
7045749 
7 0 4 5 7 4 1  

0.923 
01. 907 
0.924 
0.902 
0.903 
0.924 
0.920 
0.990 
0 . 9 7 1  
0.990 
0.979 
0.976 
0.983 
0.984 
0 .981  
0.990 
0.988 
0.998 
0.977 
0.983 
0.988 
0.983 

24.20 
24.18 
24.20 
24.28 
24.20 
24.18 
24.20 
25.00 
24 .21  
24 .21  
24.22 
24.22 
24.20 
24.20 
24.20 
24 .21  
24.20 
24 .21  
24.20 
24.22 
24.22 
24.22 

0.0097 
0 .0061  
0.0064 
0.0104 
0.0053 
0.0125 
0 .0081  
0 .0051  

-0.0005 
0.0344 
0.0148 
0.0209 
0.0136 
0.0098 
0.0156 
0.0051 
0.0044 
0.0187 
0.0021 
0.0047 
0.0023 
0.0089 

7 
5 
5 
8 
4 
9 
6 
3 
<1 
24 
1 0  
1 5  
1 0  

7 
11 

4 
3 

1 3  
1 
3 
2 
6 

“Volume v a l u e s  of flow have been corrected t o  EPA 

b G r a m ~  per f i l t e r .  
standard temperature and pressure .  
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Table A-13. Radioparticulate Air Sample Results for I999 

Sample 
Locat ion 

Sample 
Date 

Flow Sample Radium-226 Thorium-230 Uranium Polonium-210 
Rate Time 
( ~ / h )  (hours) (pCi/F) (pCi/mL) (pCi/F) (pCi/mLI (pg/mL) (pg/F) (!Jg/m') (lJC1/mL) (pcl/F) (vCi/mL1 

R-M-I! -AIR 
R-M-1-AIR 
R-M-1 -AIR 
R-M-1-AX R 
R-M-1-AIR 
R-M-1-AIR 
R-M- 1 -AIR 
R-M-1-AIR 

R-M-2 -AIR 
R-M- 2 -AIR 
R-M-2-AIR 
R-M-2-AI R 
R-M-2-AIR 
R-M-2-AI R 
R-M-2 -AIR 
R-M-2 -AIR 

R-M-3-AIR 
R-M-3-AIR 
R-M-3-AIR 
R-M-3-AIR 
R-M-3-AIR 
R-M-3-AI R 
R-M-3-AIR 
R-M-3-AIR 

R-M-5-AIR 
R-M-5-AIR 
R-M-5-AI R 
R-M-5-AI R 
R-M-5-AIR 
R-M-5-AIR 
R-M-5-AI R 
R-M- 5 -AIR 

01/1999 3600 
05/1999 3600 
06/1999 3600 
07/1999 3600 
08/1999 3600 
09/1999 3600 
10/1999 3600 
11/1999 3600 

01/1999 3600 
05/1999 3600 
06/1999 3600 
07/1999 3600 
08/1999 3600 
09/1999 3600 
10/1999 3600 
11/1999 3600 

01/1999 3600 
05/1999 3600 
06/1999 3600 
07/1999 3600 
08/1999 3600 
09/1999 3600 
10/1999 3600 
11/1999 3600 

01/1999 3600 
05/1999 3600 
06/1999 3600 
07/1999 3600 
08/1999 3600 
09/1999 3600 
10/1999 3600 
11/1999 3600 

960.0 
720.0 
696.0 
720.0 
720.0 
696.0 
744.0 
1416.0 

960.0 
720.0 
696.0 
720.0 
720.0 
696.0 
744.0 
1416.0 

960.0 
720.0 
696.0 
720.0 
720.0 
696.0 
744.0 
1416.0 

960.0 
720.0 
696.0 
720.0 
720.0 
696.0 
744.0 

1416.0 

1.84 5.3E-16 
1.04 4.OE-16 
0.90 3.6E-16 
0.66 2-58-16 
0.97 3-15-16 
2.26 9.OE-16 
2.02 7.5E-16 
2.79 5.5E-16 

2.38 6.9E-16 
1.65 6.4E-16 
0.91 3.6E-16 
0.90 3.5E-16 
0.90 3.5E-16 
2.35 9.4E-16 
1.80 6.7E-E6 
2.2 4.3E-16 

2.89 8.4E-16 
1.72 6.6E-16 
0.84 3.4E-16 
0.69 2.7E-16 
1.11 4.3E-16 
1.80 7.2E-16 
1.61 6.OE-16 
2.61 5.1E-16 

2.24 6.5E-16 
1.75 6.8E-16 
0.78 3.1E-16 
0.40 1.5E-16 
1.33 5.1E-16 
1 . 2 8  5.1E-16 
2.04 7.6E-16 
2.41 4.7E-16 

0.46 
0.42 
0.77 
0.47 
0.48 
0.41 
0.58 
0.61 

0.56 
0.55 
0.60 
0.55 
0.42 
0.46 
0.47  
0.79 

0.90 
0.76 
0.62 
0.50 
0.51 
0.38 
0.38 
0.62 

0.52 
0.39 
0.43 
0.34 
0.31 
0.30 
0.52 
0.67 

1.3E-16 
1.6E-16 
3.1E-16 
1.8E-16 
1.9E-16 
1.6E-16 
2.2E-16 
1 -2E-16 

1.6E-16 
2.1E-16 
2.4E-16 
2.1E-16 
1.6E-16 
1.8E-16 
1.8E-16 
1.6E-16 

2.6E-16 
2.9E-16 
2.5E-16 
1.9E-16 
2.OE-16 
1.5E-16 
1.4E-16 
1.2E-16 

1 - 5E-16 
1.5E-16 
1. IE-16 
1.3E-16 
1.2E-16 
1.2E-16 
1.9E-16 
1.3E-16 

6.7E-09 
8.2E-09 
1.6E-08 
9-31-09 
9.8E-09 
8.2E-09 
1.1E-08 
6.2E-09 

8.2E-09 
1.l.E-08 
1.2E-08 
1.1E-08 
8.2E-09 
9.3E-09 
9.3E-09 
8.2E-09 

1.3E-08 
1.5E-08 
1.3E-08 
9.8E-09 
1.OE-08 
7.7E-09 
7 .2E-09 
6.2E-09 

7.7E-09 
7 .7E-09 
8.8E-09 
6.7E-09 
6.2E-09 
6.2E-09 
9.8E-09 
6.7E-09 

0.84 
-0.85 
1.5 

-0.83 
-0.95 
-0.88 
1.1 
1.6 

0.92 
1.5 
1.6 
1.2 

-0.87 
1.0 
1.1 
1.8 

1.1 
1.4 
1.2 
1.2 
1.2 

-0.91 
-0.99 

1 . 7  

0.94 
1.2 
1.1 

-0.74 
-0.68 
-0.68 
1.1 
1.5 

2.4E-04 
-3.3E-04 
6.OE-04 

-3.2E-04 
-3.7E-04 
-3.5E-04 
4.1E-04 
3.1E-04 

2. IE-04 
5.8E-04 
6.4E-04 
4.6E-04 

-3.4E-04 
4.OE-04 
4. IE-04 
3.5E-04 

3.2E-04 
5.4E-04 
4. BE-04 
4.6E-04 
4.6E-04 . 

-3.6E-04 
-3. 7E-04 
3.3E-04 

2. IE-04 
4.6E-04 
4.4E-04 

-2.9E-04 
-2.6E-04 
-2. IE-04 
4.1E-04 
2.9E-04 

1.6E-16 
-2.3E-16 
4.1E-16 

-2.2E-16 
-2.5E-16 
-2.4E-16 
2.8E-16 
2.1E-16 

1.9E-16 
4.OE-16 
4.4E-16 
3.2E-16 

-2.3E-16 
2.7E-16 
2. BE-16 
2.4E-16 

2.2E-16 
3.7E-16 
3.3E-16 
3.2E-16 
3.28-16 

-2.5E-16 
-2.5E-16 
2.3E-16 

1.9E-16 
3.2E-16 
3.OE-16 

-2.OEy16 
-1. BE-16 
-1.9E-16 
2.8E-16 
2.OE-16 

4.65 
2.95 
18.44 
12.55 
11.13 
15.71 
19.77 
19.87 

5.57 
8.01 

13.58 
8 .34  
7.95 

15.35 
12.48 
16.83 

8.11 
8.35 

14.60 
0.08 
10.50 
15.29 
17.00  
15.34 

8.52 
7.06 
14.77 
9.35 
3.54 
8.40 

12.39 
15.93 

1.3E-15 
1.1E-15 
7.4E-15 
4. BE-15 
4.3E-15 
6.3E-15 
7.4E-15 
3.9E-15 

1.6E-15 
3.1E-15 
5.4E-15 * 

3.2E-15 
3.1E-15 
6.1E-15 
4.7E-15 
3.3E-15 

2.3E-15 
3.2E-15 
5. BE-15 
3.1E-15 
4.1E-15 
6.1E-15 
6.3E-15 
3.OE-15 

2.5E-15 
2. IE-15 
5.9E-15 
3.6E-15 
1.4E-15 
3.4E-15 
4.6E-15 
3.1E-15 

.A "-'' indicates an approximate value (the value was outside the limits for which the instument was calibrated). 
bL/h = liters per hour. 
'pCi/F = picocuries per filter. 
dpg/mL = picograms per milliliter. 

.pg/F = micrograms per filter. 
'The conversion of uranium concentrations between microcuries per milliliter and micrograms per cubic meter assumed 

The conversion of thorium-230 concentrations between microcuries and picograms assumed 
equilibrium and an activity of 0.0194 pCi/Hq. 

equilibrium and an activity of 0.687 pCi/pg. 



Table A-I3  (continued). Radioparticulate Air Sample Results for 1999 

R-M-6-AIR 
R-M- 6-AIR 
R-M- 6-AIR 
R-M-6-AI R 
R-M-6-AIR 
R-M-6-AIR 
R-M-6-AIR 
R-M-6-AI R 

R-M-7 -AIR 
R-M-7-AIR 
R-M-7-AIR 
R-M-7-AIR 
R-M-7 -AIR 
R-M-7-AIR 
R-M-7 -AIR 
R-M-7-AIR 

R-M-8 -AIR 
R-M-8-AIR 
R-M-8 -AI R 
R-M- 8 -AIR 
R-M- 8 -AIR 
R-M-8-AIR 
R-M-8-AIR 
R-M-8-AIR 

R-M-EA-AIR 
R-M-EA-AIR 
R-M-EA-AIR 
R-M-EA-AIR 
R-M-8A-AIR 
R-M-EA-AI R 
R-M-8A-AIR 
R-M-EA-AIR 

01/1999 3600 
05/1999 3600 
06/1999 3600 
07/1999 3600 
08/1999 3600 
09/1999 3600 
10/1999 3600 
11/1999 3600 

01/1999 3600 
05/1999 3600 
06/1999 3600 
07/1999 3600 
08/1999 3600 
09/1999 3600 
10/1999 3600 
P1/1999 3600 

01/1999 3600 
05/1999 3600 
06/1999 3600 
07/1999 3600 
08/1999 3600 
09/1999 3600 
10/1999 3600 
11/1999 3600 

01/1999 3600 
05/1999 3600 
06/1999 3600 
07/1999 3600 
08/1999 3600 
09/1999 3600 
10/1999 3600 
11/1999 3600 

960.0 2.05 
720.0 1.30 
696.0 0.34 
720.0 0.48 
720.0 1.75 
696.0 1.72 
744.0 2.26 
1416.0 1.85 

960.0 4.03 
720.0 1.33 
696.0 0.65 
720.0 0.38 
720.0 0.89 
696.0 2.09 
744.0 1.81 
1416.0 2.69 

960.0 2.53 
720.0 1.77 
696.0 0.75 

720.0 1.09 
696.0 2.14 
744.0 2.42 
1416.0 3.01 

720.0 <0.35 < 

960.0 2.99 
720.0 1.48 
696.0 0.55 
720.0 0.40 
720.0 1.04 
696.0 2.19 
744.0 2.19 
1416.0 2.89 

5.9E-16 
5.OE-16 
1.4E-16 
1.9E-16 
6.8E-16 
6.9E-16 
8.4E-16 
3.6E-I6 

1.2E-15 
5.1E-16 
2.6E-16 
1.5E-16 
3.4E-16 
8.3E-16 
6.8E-16 
5.3E-16 

7.3E-16 
6.8E-16 
3.OE-16 
:1.4E-16 
4.2E-16 
8.5E-16 
9.OE-16 
5.9E-16 

8.7E-16 
5.7E-16 
2.2E-16 
1.5E-16 
4.OE-16 
8.7E-16 
8. 2E-16 
5.7E-16 

0.32 
0.42 
0.25 
0.21 
0.46 
0.41 
0.42 
0.54 

0.42 
0.43 
0.27 
0.22 
0.46 
0.45 
0.27 
0.63 

0.69 
0.35 
0.41 
0.16 
0.36 
0.38 
0. 4’0 
0.72 

0.66 
0.43 
0.51 
0.28 
0.46 
0.61 
0.40 
0.79 

9.3E-17 
1.6E-16 
1.OE-16 
8 - IE-17 
1. BE-16 
1.6E-16 
1.6E-16 
1.1E-16 

1.2E-16 
1.7E-16 
1 - 1E-16 
8.5E-17 
1. BE-16 
1.8E-16 
1.OE-16 
1.2E-16 

2.OE-16 
1.4E-16 
1.6E-16 
6.2E-17 
I. 4E-16 
1.5E-16 
1. 5E-16 
1.4E-16 

1.9E-16 
1.7E-16 
2.OE-16 
1.1E-16 
1.8E-16 
2.4E-16 
1. SE-16 
1. SE-16 

4. BE-09 
8.2E-09 
5.2E-09 
4.2E-09 
9.3E-09 
8.2E-09 
8.2E-09 
5.7E-09 

6.2E-09 
8.8E-09 
5.7E-09 
4.4E-09 
9.3E-09 
9.3E-09 
5.2E-09 
6.2E-09 

1.OE-08 
7.2E-09 
8.2E-09 
3.2E-09 
7.2E-09 
7.7E-09 
7.7E-09 
7.2E-09 

9. BE-09 
8.8E-09 
1.OE-08 
5.7E-09 
9.3E-09 
1.2E-08 
7.7E-09 
7.7E-09 

0.90 
1.2 

-0.57 
-0.73 
-0.86 
-0.65 
-0.93 
1.3 

-0.79 
-0.95 
-0.87 
-0.64 
-0.66 
-0.75 
-0.74 
1.3 

0.99 
1.1 
1.0 

-0.77 
-0.87 
-0.97 
1.1 
1.9 

0.90 
-1.0 
-0.95 
-0.76 
-0.97 
-0.97 
1.0 
1.6 

2.6E-04 
4.6E-04 

-2.3E-04 
-2.8E-04 
-3.3E-04 
-2.6E-04 
-3 .  5E-04 
2.6E-04 

-2.3E-04 
-3.7E-04 
-3. SE-04 
-2.5E-04 
-2.5E-04 
-3.OE-04 
-2.8E-04 
2.6E-04 

2.9E-04 
4.2E-04 
4.OE-04 

-3.OE-04 
-3.4E-04 
-3.9E-04 
4.1E-04 
3.7E-04 

2.6E-04 
-3.9E-04 
-3. BE-04 
-2.9E-04 
-3.7E-04 
-3.9E-04 
3.7E-04 
3.1E-04 

1.8E-16 
3.2E-16 

-1.6E-16 
-1.9E-16 
-2.3E-16 
-1.8E-16 
-2.4E-16 
1.8E-16 

-1.6E-16 
-2.5E-16 
-2.4’E-16 
-1.7 E-1 6 
-1.7E-16 
-2.1E-16 
-1.9E-16 
1. BE-16 

2.OE-16 
2.9E-16 
2.7E-16 
-2.lE-16 
-2.3E-16 
-2.7E-16 
2.8E-16 
2.5E-16 

1.8E-16 
-2.7E-16 
-2.6E-16 
-2.OE-16 
-2.5E-16 
-2.7E-16 
2.5E-16 
2.1E-16 

6.98 
7.97 
8.05 
6.95 
8.04 
9.75 

14.23 
15.54 

9.55 
8.12 

10.29 
9.56 
8.53 

15.21 
14.11 
16.70 

8.58 
7.39 
12.50 
6.55 
8.80 

13.10 
16.13 
18.91 

7.13 
8.02 
10.62 
7.84 
6.85 
14.67 
15.97 
15.74 

2.OE-15 
3.lE-15 
3.2E-I5 
2.7E-15 
3.1E-15 
3.9E-15 
5.3E-15 
3.OE-15 

2.8E-15 
3.1E-15 
4.1E-15 
3.7E-15 
3.3E-15 
6.1E-15 
5.3E-15 
3.3E-15 

2.5E-15 
2.9E-15 
5.OE-15 
3.3E-15 
3.4E-15 
5.2E-15 
6.OE-15 
3.7 E-15 

2.1E-15 
3.1E-15 
4.2E-15 
3.OE-15 
2.6E-15 
5.9E-15 
6.OE-15 
3.1E-15 

indicates an approximate value (the value was outside the limits for which the instument was calibrated). a A 11-11 

b L /h = liters per hour. 
‘pCi/F = picocuries per filter. 
*pg/mL = picograms per milliliter. 

p g / F  = micrograms per filter. 

The converslon of thorium-230 concentrations between microcurles and picograms assumed 
equilibrium and an activity of 0.0194 pCi/pg. 

The conversion of uranium concentrations between microcuries per milliliter and micrograms per cubic meter assumed 
equilibrium and an activity of 0.687 pCi/pg- 



Table A-13 (continued). Radioparticulate Air Sample Restilts for 1999 

Sample 
Location 

Sample 
Date 

Flow 
Rate 
(L/h) 

Sample Radium-226 

(hours) (pCi/F) (,vCi/mL) 
Time 

R-M-9-AIR 
R-M-9-AIR 
R-M-9-AIR 
R-M-9-AIR 
R-M-9-AIR 
R-M- +AIR 
R-M-9-AIR 
R-M-9-AIR 

01/1999 
05/1999 
06/1999 
07/1999 
08/1999 
09/1999 
10/1999 
11/1999 

3600 
36008 
3600 
3600 
3600 
3600 
3600 
3600 

960.0 2.26 6.5E-16 
720.0 1.44 5.6E-16 
696.0 0.59 2.4E-16 
720.0 0.29 l.lE-16 
720.0 0.88 3.4E-16 
696.0 1.47 5.9E-16 
744.0 1.76 6.6E-I6 

1416.0 2.66 5.2E-16 

Thorium-230 

0.32 9.4E-17 
0.47 1.8E-16 
0.43 1.7E-16 
0.29 l.lE-16 
0.33 1.3E-16 
0.45 1.8E-16 
0.36 1.3E-16 
0.42 8.3E-17 

4.0E-09 
9.3E-09 
8.8E-09 
5.7E-09 
6.7E-09 
9.3E-09 
6.7E-09 
4.3E-09 

U r an i um Polonium-210 

(pCi/Fl (uCi/mL) 

-01.70 
-0.96 
-0.89 
-0.66 
-0.69 
-0.81 
-0.78 
1.1 

-2.3E-04 
-3.7E-04 
-3.6E-04 
-2.5E-04 
-2.7E-04 
-3.2E-04 
-2.9E-04 
2.2E-04 

-1.6E-16 
-2. 5E-I6 
-2. 5E-16 
-1.7E-16 
-1.9E-16 
-2.2E-16 
-2.OE-16 
1.5E-16 

5.91 1.7E-15 
7.81 3.OE-15 
11.72 4.7E-15 
8.19 3.23-15 
6.25 2.4E-15 
12.71 5.1E-15 
16.68 6.2E-15 
15.42 3.OE-15 

A 11 - ,1 indicates an approximate value l(the value was outside the limits for which the instument was calibrated). 
bL/h = liters per hour. 
'pCi/F = picocuries per filter. 
dpg/mL = picograms per milliliter. 

'pg/F = micrograms per filter. 
* The conversion of uranium concentrations between microcuries per milliliter and micrograms per cubic meter assumed 

The conversion of thorium-230 concentrations between microcuries and picograms assumed 
equilibrium and an activity of 0.0194 pCi/pq. 

equilibrium and an activity of 0.687 pCi/pg. 



Table A-14. Environmental Radiation Ejtpostlre Data for Monticello, First Quarter 1999 

Report Number Report Date Date Installed Date Removed Days Exposed 
8052-32 05/12/1999 01/15/1999 04/06/1999 81 

TLD Field Exposure Approximate 
ID Location for Quarter Daily Exposure Annual Exposure 

(mrem) (nuem) ( M a )  

GJ-39 
GJ-33 
GJ-22 
GJ-23 
GJ-37 
GJ-38 
GJ-19 
GJ-3 
GJ-18 
GJ-24 
SP-1 
SP-2 
GJ-2 9 
GJ-34 
GJ-12 
GJ-25 
GJ-2 6 
GJ-3 6 
GJ-40 
GJ-17 
GJ-3 1 
GJ-35 
GJ-10 
GJ-2 
GJ-27 
GJ- 6 
GJ-14 
GJ-1 
GJ-13 
GJ-8 
GJ-11 
GJ-7 
GJ-32 
GJ-4 
(3-28 
GJ-20 
GJ-9 
GJ-15 
GJ-2 1 
GJ-16 
GJ-5 

R-M-1-TLD 
R-M-2-TLD 
R-M- 3-TLD 
R-M-3-TLD a 
R-M-4-TLD 
R-M-5-TLD 
R-M-6-TLD 
R-M- 7-TLD 
R-M- 7-TLD a 
R-M-8-TLD 
R-M-9-TLD 
R-M-9-TLD a 
TLD-M- 03 
TLD-M-03 * 
TLD-M- 0 6 
TLD-M- 0 6 a 
TLD-M- 0 6 a 
TLD-M- 07 
TLD-M- 0 8 
TLD-M-0 9 
TLD-M- 16 
TLD-M- 18 
TLD-M-2 0 
TLD-M-22 
TLD-M- 2 4 
TLD-M- 2 6 
TLD-M-2 8 
TLD-M- 3 0 
TLD-M-32 
TLD-M- 3 4 
TLD-M-37 
TLD-M-38 
TLD-M-39 
TLD-M- 4 1 
TLD-M- 42 
TLD-M- 4 3 
TLD-M- 4 4 
TLD-M- 4 5 
TLD-M- 4 6 
TLD-M- 4 7 
TLD-M- 4 8 

21.4 
21.3 
23.2 
23.7 
22.1 
21.7 
19.5 
18.4 
18.6 
22.8 
19.9 
20.6 
19.5 
21.6 
20.6 
23.3 
24.1 
26.0 
18 -7 
22.1 
20.9 
22.1 
21.3 
22.3 
22.5 
24.5 
21.8 
21.0 
19.4 
23.6 
21.2 
25.3 
20.6 
24.9 
21.4 
27.5 
27.2 
16.7 
26.2 
20.6 
24.5 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.2 
0.2 
0.3 
0.2 
0.3 
0.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.2 
0.3 
0.3 
0.3 

96 
96 
105 
107 
100 
98 
88 
83 
84 

103 
90 
93 
88 
97 
93 
105 
109 
117 
84 
100 
94 
100 
96 
100 
101 
110 
98 
95 
87 
106 
96 
114 
93 
112 
96 
124 
123 
75 
118 
93 
110 

"Duplicate sample. 
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Table A-15. Environmental Radiation Exposure Data for Monticello, Second Quarter 1999 

Report Number Report Date Date Installed Date Removed Days Exposed 
0052-34 08/31/1999 04/06/1999 07/21/1999 106 

TLD Field Exposure Approximate 
ID Location for Quarter Daily Exposure Annual Exposure 

(m-1 (=em) (nuem) 

GJ-2 1 
GJ-36 
GJ-2 6 
GJ-34 
GJ-8 
GJ-12 
GJ-13 
GJ-1 
65-16 
GJ-20 
GJ-lo 
GJ-18 
GJ-24 
GJ-22 
GJ-3 1 
GJ-38 
GJ-11 
GJ-28 
GJ-40 
GJ-23 
GJ-7 
GJ-35 
GJ-19 
GJ-25 
GJ-32 
GJ-9 
GJ-2 9 
GJ-3 7 
GJ-33 
GJ-39 
SP-2 
GJ-2 
GJ-15 
GJ-3 0 
GJ-14 
GJ-27 
GJ-4 
GJ-5 
SP-1 
GJ-6 
GJ-17 
GJ-3 

R-M- 1-TLD 
R-M-1-TLD a 

R-M-2-TLD 
R-M-2-TLD 
R-M- 3 -TLD 
R-M-3-TLD a 
R-M-4-TLD 
R-M- 5 -TLD 
R-M-5-TLD a 
R-M- 6-TLD 
R-M-7-TLD 
R-M-7-TLD a 
R-M- 8 -TLD 
R-M- 9-TLD 
R-M-9-TLD a 
TLD-M- 03 
TLD-M- 0 6 
TLD-M-06 a 
TLD-M- 07 
TLD-M- 08 
TLD-M- 09 
TLD-M-09 a 
TLD-M- 16 
TLD-M- 18 
TLD-M-2 0 
TLD-M-2 2 
TLD-M-24 
TLD-M-2 6 
TLD-M-2 8 
TLD-M-30 
TLD-M-32 
TLD-M-3 4 
TLD-M-37 
TLD-M-38 
TLD-M- 3 9 
TLD-M-39 a 
TLD-M- 4 1 
TLD-M- 4 2 
TLD-M- 4 5 
TLD-M- 4 6 
TLD-M- 47 
TLD-M- 4 8 

35.2 
31.0 
33.9 
32.3 
33.9 
30.1 
33.9 
31.7 
30.0 
27.0 
29.1 
28 -2 
35.3 
33.5 
30.5 
32.1 
32.1 
33.5 
36.8 
32.5 
34.9 
37.0 
35.1 
33.5 
32.0 
34.1 
33.4 
33.1 
34.6 
32.0 
32.0 
34.8 
31.9 
33.6 
32.0 
32.3 
34.4 
37.9 
35.1 
38.2 
35.6 
33.4 

0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
01. 3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.4 
0.3 
0.4 
0.3 
0.3 

12 1 
107 
117 
111 
117 
104 
117 
109 
103 
93 
100 
97 

122 
115 
105 
1111 
111 
115 
127 
112 
12 0 
127 
12 1 
115 
110 
117 
115 
114 
119 
110 
110 
120 
110 
116 
I10 
111 
118 
1131 
121 
132 
123 
115 

“Duplicate sample. 
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Table A-16. Environmental Radiation Eqosure Data for Monticello. n i rd  Quarter 1999 

Report Number Report Date Date Installed Date Removed Days Exposed 
8052-36 11/24/1999 07/21/1999 10/27/1999 98 

TLD Field Exposure Approximate 
ID Location for Quarter Daily Exposure Annual Exposure 

(=em) (=em) (I==) 

GJ-18 
GJ-3 6 
GJ-9 
GJ-15 
GJ-2 
SP-1 
SP-2 
GJ-26 
GJ-33 
GJ-2 0 
GJ-2 1 
GJ-27 
GJ-10 
GJ-38 
GJ-4 
GJ-3 1 
GJ-8 
GJ-13 
GJ-12 
GJ-22 
GJ-2 9 
GJ-40 
GJ-5 
GJ-39 
GJ-2 4 
GJ-32 
GJ-14 
GJ-17 
GJ-25 
GJ-16 
GJ-28 
GJ-7 
GJ-35 
GJ-3 
GJ-23 
GJ-6 
GJ-30 
GJ-11 
GJ-37 
GJ-1 
GJ-34 

R-M-1-TLD 
R-M-2-TLD 
R-M- 3 - TLD 
R-M-3-TLD a 
R-M- 4 -TLD 
R-M-5-TLD 
R-M-5-TLD 
R-M-6-TLD 
R-M-6-TLD a 
R-M- 7-TLD 
R-M-7-TLD a 
R-M-8-TLD 
R-M- 9-TLD 
R-M-9-TLD a 
TLD-M-03 
TLD-M-03 
TLD-M- 0 6 
TLD-M-06 
TLD-M- 07 
TLD-M- 0 8 
TLD-M- 0 9 
TLD-M- 16 
TLD-M- 18 
TLD-M-2 0 
TLD-M- 2 2 
TLD-M-24 
TLD-M-2 6 
TLD-M-2 8 
TLD-M- 30 
TLD-M-32 
TLD-M- 34 
TLD-M-37 
TLD-M-38 
TLD-M-39 
TLD-M- 4 1 
TLD-M- 4 2 
TLD-M- 4 3 
TLD-M- 4 5 
TLD-M- 4 6 
TLD-M- 4 7 
TLD-M- 4 8 

31.1 
28.8 
28.4 
22.5 
31.5 
26.1 
26.3 
26.4 
26.3 
25.4 
25.0 
28.0 
27.3 
27.3 
29.9 
26.5 
29.2 
25 -5 
27.7 
27.3 
25.7 
29.0 
36.2 
27.6 
29.7 
26.9 
28.0 
30.6 
30.1 
26.9 
28.0 
33.0 
31.5 
30.1 
30.0 
32.8 
26.1 
27.7 
28.5 
28.8 
27.8 

0.3 
0.3 
0.3 
0.2 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.4 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 
0.3 

116 
107 
10 6 
84 

117 
97 
98 
98 
98 
95 
93 

104 
102 
102 
111 
99 

109 
95 

103 
102 
96 
108 
135 
103 
111 
100 
104 
114 
112 
100 ' 
104 
123 
117 
112 
112 
122 
97 
103 
106 
107 
104 

a Duplicate sarnpbe. 
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Table A-17. Environmental Radiation m o m r e  Data for Monticello, Fourth Quarter I999 

Report Number Report Date Date Installed Date Removed Days Exposed 
8052-38 02/27/2000 10/27/1999 0 1/25 /2 00 0 90 

Exposure Approximate TLD Field 
ID Location fo r  Quarter Daily Exposure Annual Exposure 

(=em) (nuem) (=em) 

GJ-30 
GJ-17 
GJ-7 
GJ-11 
GJ-27 
GJ-22 
GJ-26 
GJ-9 
GJ-18 
GJ-1 
GJ-29 
GJ-31 
GJ-16 
GJ-20 
SP-1 
SP-2 
GJ- 6 
GJ-8 
GJ-2 4 
GJ-19 
GJ-33 
GJ-38 
GJ-35 
GJ-13 
GJ-14 
GJ-15 
GJ-2 1 
GJ-2 
GJ-4 
GJ-3 
GJ-2 8 
GJ-34 
GJ-10 
GJ-37 
GJ-40 
GJ-3 6 
GJ-12 
GJ-3 9 
GJ-23 
GJ-25 

R-M-1-TLD 
R-M-2-TLD 
R-M- 3-TLD 
R-M-3-TLD a 

R-M- 4 -TLD 
R-M-5-TLD 
R-M- 6-TLD 
R-M- 7- TLD 
R-M-7-TLD a 

R-M-8-TLD 
R-M-9-TLD 
R-M- 9-TLD 
TLD-M- 03 
TLD-M-03 a 

TLD-M- 0 6 
TLD-M- 0 6 
TLD-M-07 
TLD-M-08 
TLD-M- 09 
TLD-M- 16 
TLD-M- 18 
TLD-M- 2 0 
TLD-M-22 
TLD-M- 2 4 
TLD-M- 2 6 
TLD-M- 2 8 
TLD-M-3 0 
TLD-M- 32 
TLD-M-34 
TLD-M- 37 
TLD-M-38 
TLD-M- 3 9 
TLD-M- 4 1 
TLD-M- 4 2 
TLD-M- 4 5 
TLD-M- 4 6 
TLD-M- 47 
TLD-M- 47 
TLD-M- 4 8 
TLD-M- 4 8 a 

38.8 
39.7 
40.9 
37.8 
41.9 
40.2 
39.9 
37.3 
35.1 
35.9 
36.0 
35.6 
34.7 
34.6 
39.5 
40.3 
42.7 
38.5 
40.5 
40.2 
40.7 
40.2 
41.8 
39.4 
39.4 
37.8 
40.5 
39.7. 
40.1 
39.8 
40.6 
39.8 
39.3 
34.7 
37.5 
37.3 
37.3 
37.6 
41.9 
38.9 

0.4 
0.4 
0.5 
0.4 
0.5 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.5 
0.4 
0.5 
0.4 
0.5 
0.4 
0.5 
0.4 
0.4 
0.4 
0.5 
0.4 
0.4 
0.4 
0.5 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.4 
0.5 
0.4 

157 
161 
166 
153 
170 
163 
162 
15 1 
142 
14 6 
146 
144 
141 
140 
160 
163 
173 
15 6 
164 
163 
165 
163 
170 
160 
160 
15 3 
164 
161 
163 
161 
165 
161 
15 9 
141 
152 
15 1 
15 1 
152 
170 
158 

aDuplicate sample. 
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I I I I I I I 

'Results determined using EPA Method OoM-01; a method for determining grots alpha (and gross beta) in drinking water using coprecipitation. 
'Estimated I II II I I I I 



t 
C 
3 



' 
Sample was untiiereti. 
' Results determined using EPA Method 0002-01 ; a metho 

'EsUmated 11 1 1  ~ I 

I I I I 

I 
I I 







U 
8 
9 a 

Sample Ticket 1 Sample Znb 
Location Number Date (mg/L) 
SW9243 NDE 815,NDG 472 1011Y1999 - 
SW92-06 NDF-762 01 I2711 999 - 

, 

I ' 
1 NDE806 

SW92-08 NDE-733 04/lYl999 1 

1 NDE 803 lo l l  211999 
SW92-09 NDE-734 04/13/1999 

1 NDE 802 10/12/1999 
SW94-01 INDE-735 0441 3 1  999 

7 NDE-732 041 211999 - 
I NBC-995,NDE-725 07l2711999 c0.0202 

I '  
1 NDE 81 O.NDE 8111 1011211999 co.o008a 

SW92-07 1 NDE-736 04/13/1999 - 

SW99-01 
NDE 801 10/12/1999 - 
NDF-755 01/26/1999 - 
NDE-739,NDE-740 04/13/1999 ~0.0100 
NBC-996.NDE-747 07/27/1999 4.0202 

t 
. -. . - - - 

INDE-724 1 07/27/1999 I - I 

NDF-752 
INDE-729 
'NDE-730 
NDE-723 

I ~NDE 807 I ]  10/12/1999 I - 
I INDE 808 I 10/12l1999 I - 

~ 

01/25/1999 - 
04/12/1999 - 
04/12/1999 - 

1 07l27l1999 - 

01 I28l1999 
NDE-726,NDE-728 04/12/1999 ~0.0100 1 

A "e" indicates that the maximum concentration was below 

Results determined using EPA Method 0042-01; a metho 
1 ~ ample was unfiltered. 
1 

I Estimated 

Chemistry ' Data CoUeCted At and Near the MMTS During 7999 a 







c 
U 
U 
U 



I R4-M4 I'NDE-994 I 09/14/1999 I 17 1 - 166 ]I - I - - 1 7 0 0  J 



I 

i 





' Estimated I I II I I I I I Ill I 



I 



Table A-79. Groundwater Chemistry Data Collected At and Near the MMTS During 7999 a 

I Ticket I Sample 11 Fe 1~ Fluoride I Gross Alpha 111 Gross Alpha I Gross Beta 1 1  Gross Beta I K I Mo Mn 1 
Location Number Date 1 (mg/L) (mg/L) (pCK) ' I  (pCiL) 

NDE 829 10/20/1999 1 cO.009 0.578 -643.07 i 1  322.46 1 - l l  34.2 98.7 4.810 l~ 

-3.56 9.94 -0.0014 1 92-12 NDE-720 NDE-721 04/21/1999 1 <0.0050 0 551 4.07' 3.83 

I 
I 

I 
I 

I 3.11 I 3.53 ' 1  0.0093 1 92-1 3 llNDE830,NDG416 I 10/20/199911 0.0179 I 0.804 [ 4.32' I 5.8 5.58 11 -2.08 
93-0 1 I NDE 866 I 10/27/199911 <0.0090 I 0.122 I c4.73' I - 1 c4.76 11 - I 2.06 I 11.11 I 0.387 I 

NDE 828,NDG 415 10/20/1999 1 <0.009 0.425 G.78' 4.01 6 .21  1 4.92' 1 3.48 9.96 <0.0008 
3.11 3.53 0.0093 1 92-1 3 INDE 830,NDG 416 10/20/1999 1 0.0179 0.804 4.32' 5.8 5.58 1 -2.08 

93-0 1 NDE 866 10/27/1999 1 <0.0090 0.122 c4.73' - c4.76 1 - 2.06 11.11 0.387 I 

195-01 1 NDE-710 I 04/13/1999 11 0.684 1 1  0.257 I C2.26' I - I 3.08 11 - 1' -2.93 1 11.1 1' 0.200 I 

INDE-704 04/13/1999 0.126 0.546 c21.58' - 21 61 - -3.95 107 0.0270 
NDE-753 07/28/1999 <0.0059 0.707 1 c20.36 - c22.56 - -4.96 81.1 -0.0073 I 

1 1  4.59 112 0.0329 NDE 822 * IliO/19/1999 0.0885 0.692 1 -23.15 - 1 24.87 - 
P92-06 NDF-763 I 01/27/1999 - 0.466 I 586.9 - 1 244.1 1 - I 6.56 109 -0.0013 I 





c 
U 
U 
U 









c 
U 
U 
U 

c 
(I 

;E 
E 

E 

I 

I I NDE-754 I 07/29/1999 I 0.110 I 324 11 - '1 -16.900 11 163 I <0.00020 I -0.48 11 6.77 ,I c0.23 I -672 I -0.0490 1 



Table A-1 9. Groundwater Chemistry Data CoUecfed At and Near the MMTS During 1999 a 

Sample Ticket I Sample Mo l l  Na NO3 lN03+N02AsN1 ORP Pb 1Pb-210 pH 1 Ra-226 Rn-222 1 Se 1~ 

Location INumber 1 Date (mg/L) 1 (mgW (rng/L) (mV) I (mglL) 1 (pCM) I (s.u.) (pCiL) (pCiL) 1 ( m g L )  I 
NDE 829 10/20/1999 0.115 1 336 - 15.500 I -34 1 <0.0003 1 <028 16.66 < 0 5  -992 1 00546 1 

95-04 NDE 858 ' 10/25/1999 0.005 120 - I C0.012 1 -125 1 <0.0003 1 C0.25 1 6.82 ' I  2.05 128 <O.O001 1 

95-06 NDE-719 l 04/14/1999 -0.0028 243 - 1 0.1111 1 -13 1 <0.0010 1 C0.23 6.90 0.90 44 1 <0.0010 
NDE 851 I lOR111999 0.0012 225 - <0.0120 I -10 I <0.0003 ~ <0.27 6.47 1.43 I 126 I <0.0001 I 





I 



c 
rc 
U 
rc 

E c 
v 

f 
cd z (D 

m td m 





c 
*c 
*c 
U 

m m m  m m  















t 
,C 
P 2 
P 

I 



c 
rc rc rc 

82-20 

83-70 

88-85 

E?: 
8 

NDE 824 10/19/1999 1 - I 0.0565 
NDE 825 10/19/1999 1 - ' 0.059 
NDE 872 10/27/1999 ~ - 0.0193 
NDE 873 1012711999 , - 0.0181 
NDE-718 04/14/1999 1 - ~0.0090 
NDE 864 10/26/1999 - 0.0032 1 
INDF-765 0 1/27/1999 - 0.0314 I 

Data Collected At and Near the MMTS During 7999 a 

I 

~ 

I 
I 

~ I 

92-05 
92-06 

IN D E-76 1 1 08/05/1999 - C0.0182~1 
'NDE 863 1 10/26/1999 - 0.0193 1 '  
'NDE 816,NDG 473 1 10/13/1999 - 0.0125 l 1  

'NDE 817,NDG 474 1 10/13/1999 - 0.003 , 
92-07 INDF-767 101/28/1999 - <0.0060 

INDF-768 101/28/1999 - ~0.0060 
INDE-70 1 I 04/12/1999 - ~0.0090 

92-08 

IlNBC-999 11 07/28/1999 ~I - I c0.0182 
IINDE 859 I~ 110/26/1999 II - I 0.0167 

NDE-760 1 08/05/1999 - c0.0182 

NDF-761 101/26/1999 - c0.0060 
NDE 865 110/27/1999 - 0.019 1 

92-10 IINDE-716 I 04/14/1999 I - I <0.0090 I 

92-1 1 

IlNDE-717 I 04/14/1999 I - I cO.0090 I 
'NDE 860 10/26/1999 - 0.0047 
NDF-754 01/25/1999 - ~0.0060 
NDE-709 1 04/13/1999 - ~0.0090 
N D E-754 1 07/29/1999 - ~0.0182 



Table A-19. Groundwater Chemistry Data 
IiTicket I Sample 11 Volatile I Zn 1 

Cdected At and Near the MMTS During 1999 

Location (1Number Date 11 (pg/L) I (mgn) 
~NDE 829 I 10/20/1999 I - I 0.023 

92-1 2 l\NDE-720,NDE-721 I 04/21/1999 1 - 1 <0.0090 
IINDE 828.NDG 415 I 10/20/1999 I - I 0.0056 

192-1 3 I'NDE 830.NDG416 I 1~0/20/1999 I - I 0.0069 I 
193-01 1 NDE 866 11 10/27/1999 I - I 0.0025 I 

1 195-0 1 I NDE-710 1 1 '  04/13/1999 I - 

GB2820T 11 NDF-252 )I 02/23/1999 1) - 11 c0.0060 
I '1 NDE-743 I 04/13/1999 I1 - II 0.107 -~ 

1 NDG-470 I 07129/1999 1 - 1 0.0836 1 :GB3127T 1 NDE-744 1 04/14/1999 1 - 1 0.0303 ' NDE-715 04/14/1999 I - I <0.0090 
I 

P92-02 
I Ill I NDF-770 I 07/28/1999 11 - I ~0.0182 I 

, NDE 821 10/18/1999 - 0.0209 
P92-03 NDE 820 1011 w1999 - 0.0204 
P92-04 NDF-759 01/26/1999 - c0.0060 

NDE-705 04/12/1999 - c0.0090 
NDE-755 07/29/1999 - c0.0182 
NDE 823 1011911999 - 0.0148 

I 

P92-05 NDF-760 01/26/1999 - ~0.0060 
1 

I NDE-704 04/13/1999 - 1 ~0.0090~ 
NDE-753 07/28/1999 ~0.0182 ~ 

NDE 822 10/19/1999 - 0.0215 
P92-06 IlNDF-763 [ Od/27/1999i I - 1 <0.0060 



U 
U 
U 

Location 

P92-07 

e 
U 

Number Date I ( W L )  ( W L )  
NDE-702 04/12/19991 - <0.0090 
NDE-757 07/29/19991 - <0.0182 
NDE 818 10/15/1999 1 - 0.0382 ~ 

NDF-764 01/27/1999I - -0.011Ol 

B 
6 

R 1 -M3 

Table A-79. Groundwater Chemistry Data Collected At and Near the MMTS 
Isamole 1 Ticket I SamDle 11 Volatile I Zn 1 

NDJ-260 1 ORO/l999 - - 
NDJ-261 10/20/1999 - - 1  

1NDJ-250 1 1 I1 7/1999 - - 
NDE-987 09/14/1999 - - 

During 7999 

I'ND J-725 I 10/20/1999 I - 

R 1 -M4 
NDJ-249 1 1/17/1999 - - 
NDE-962 09/13/1999 - - 
NDE-948 1011 9/1999 - - 
NDJ-242 1 1 /17/1999 - - 

R2-MI 

R2-M2 

I I NDJ-248 111/17/1999 I - I - I 

NDE-977 09/13/1999 - - 
N D J-267 10/20/1999 - - 
NDJ-293 1 1 /16/1999 - - 
NDE-979 09/13/1999 - - 

R2-M3 

I I NDE-938 

NDJ-262 10/20/1999 - - 
NDJ-294 1 1 I1 711 999 - - 
NDE-984 I 09/13/1999 - - 

I I NDJ-278 I 11/16/1999 I - 1 - 11 

I I NDJ-257 I10/20/1999 I - 1 - I 



Sample ' Ticket Sample Volatile Zn 
Location Number I Date W / L )  (mgW 
R2-M5 NDE-993 1 09/14/1999 - - I  

- NDJ-722 I 1011 9/1999 - 

Collected 

I I  

At and Near the MMTS During 7999 

R2-M 1 0 

1 NDE-954 I 09/13/1999 1 - - 
NDE-939 1011 8/1999 - 
NDJ-279 1 11/16/1999 - 1 - 
NDE-952 I 0911 3/1999 - - 
NDE-936 10/18/1999 - - 
INDJ-276 I 11/16/1999 I - - 

R3-MI 'I NDE-980 I 09/13/1999 I - - 

I I NDJ-243 I1 11/17/1999 I - I - I 

1 
1 

R3-M2 1 
1 

R3-M3 

NDJ-263 10/20/1999 - 
NDE-989 09/14/1999 1 - 1 - 1  

NDJ-252 10/20/1999l - 1 - 
NDJ-239 11/16/1999 1 - 1 -  

NDE-964 0911 3/1999 I - 

NDJ-296 1 1 / I  7/1999 - z 1~ 

- 

R3-M4 

RCM 1 

I I NDJ-258 I lOROIl999 I1 - I1 - 1 

_ _  - - 

NDE-955 1 09/13/1999 - - 1  

NDE-940 1 0/18/1999 - - I  
JNDJ-280 11/16/1999 - - 
INDE-98 1 09/13/1999 - - 

I NDJ-264 I 10120/1999 . - 
NDJ-297 1 11/17/1999 - 

R4-M2 NDE-985 09/13/1999 - 

I - 
- 

l -  

R4-M3 '1 NDE-990 11 09/14/1999 - - 
1 

R4-M4 I 

~ 

NDJ-253 1 ORO/l999 I L - 
NDJ-240 11/16/1999 1 - - 
NDE-994 09/14/1999 I - 



Table A-19. Groundwater Chemistry Data Collected At and Near the MMTS During 7999 a 

Sample ITicket I Sample II Volatile I Zn 1 

RSM1 

R I M 2  

R5-M3 

i;E:N2j 1 10/1'8/1999 1 ,Ii 1 
R4M8 1 NDE-956 09/13/1999 1 - - 

1 NDE-941 1011 8/1999 1 - - 
I NDE-942 10/18/1999 I - - 

11/16/1999 
NDJ-286 11/16/1999 I 

ND J-28 1 11/16/1999 - 
NDE-976 09/13/1999 - - 
NDJ-268 10/20/1999 - - 
NDJ-292 11/16/1999 - - 
NDE-982 09/13/1999 - - 
NDJ-265 10/20/1999 - - 
NDJ-298 1 1 /17/1999 - - 
NDE-986 09/13/1999 - - 

I NDJ-259 I 10/20/1999 I - - 

R5-M4 I ~ ~ ~ - 9 9 1  11 09/14/1999 I - - 



E 
E 

R6-M2 

RGM3 

U 
8 
P a 

~ 

NDJ-277 11/16/1999 - - 
NDE-983 1 09/13/1999 - 
N DJ-266 1 10/20/1999 - - I1 
NDJ-299 1 11/17/1999 - - 
NDE-992 1 09/14/1999 - - 

- 1 1  

1 1  
I 

Table A-19. Groundwater Chemistry , 
hicket I SamDle I Volatile I Zn I 

Data CoNeded At and Near the MMTS During 1999 

Y I  - I -  

I K S M l U  I Nut-Ybl I 09/13/1999 I - I -  I 
I I NDE-937 I 10/18/1999 I - - I 

I 

I I NDJ-304 I 11/17/1999 I - I1 - 1 

I INDJ-716 



m m m  

T5-D 

r5-s 

Data 

I 

I 

II - I I NDJ-717 I1 10/19/1999 11 - 
NDJ-232 I1'1/16/1999 - 1 - 
NDE-933 0911 411 999 - l -  

NDJ-234 11/16/1999 - 1 -  

NDE-934 09/14/1999 - - 
NDJ-720 I011 9/1999 - I - .  

I,NDJ-719 'I' 10/19/1999 I - I - Ill 

Collected At and Near ' the  MMTS During 1999 



I' A "e' indicates that the maximum concentration was below the detection limit (number shown is detection limit). A "-" indicates an estimated value. An "R" id 



E 
'3 
e 

Sample 
Location 
Equipment Blank 

V 

ITicket Sample GrosslBeta K 1 IMg Mn I Mo Na NO3 No3+N02AsN Pb Pb-210 Ra-2261 
INumber Date l~ (pCi/L) (mg/L) 1 (mg/L) (mg/L) (mg/L) (mglL) (mg/L) (mgW (mg/L) (pCilL) (pCiL) 1 
INDF-758 01/26/1999, c2.19 -0.0610 1 -0.0220 -0.0018 ~ <0.0010 -1.49 - c0.004 <0.0010 <0.27' ~0.16 1 

'A "e' indicates that the maximum concentra icates that the result was determined unusable through data validation. All samples were filtered in the field unless othe4 I I. 

I 
I 

I 

~ 

I 

<0.0010 c0.23 0.95 INDE-731 04/12/1999I C2.21 -0.338 1 -1.85 -0.0013 <0.0020 7.28 - 0.116 
I 

INDE-714 04/13/1999 C2.20 -0.199 I -1.16 -0.0033 <0.0020 -4.05 - -0.0764 <0.0010 c0.25 <0.15 
INDE-749 07/27/1999 C2.66 ~0.0445 1 <0.0311 CO.00090 ~0.00090 C0.863 - <0.012 c0.00020 C0.25 e0.15 
NDE-759 07/30/1999 c2.66 C0.0445 1 <0.0311 <0.00090 ~0.00090 C0.863 - -0.0405 <0.00020 c0.24 ~0.20  
NDE-973 09/14/1999 - - I - 0.00084 lCO.00080 - 0.147 1 - - - CO.14 




